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PRE FACE 


READERS 


HE Original of theſe Sheets 
being very voluminous, and 
containing many ſuper fluous 
Circumlocutions, contributes 


Price of the Books and de- 


i W fudying Phyſich became a Divine, and 


2 9 2 how 


— 


iv Preface to the Readers. l 


how the Author from a Student of Di- 
vinity took to Phyſick. 


The Author calls bu firſt Volume 
The Theory of Chymiſtry, imitating MN 
Le Febvre ; but, except his long Detail | 
on Menſtrua, little of the whole retains 
to this Art, being a Piece of Phylicks 
taken from Da Hamel, Le Clerc, and 
ſome others; and it relates as much to 
Agriculture or any other Art, as to 
this. Lemery and Freind join d do 3 
only contain the true Theory of CH. 
miſtry, the one accounting in a Phyſi- 
cal 5 and the other in a Mathematical 
way, for all the phenomena produc d |} 
by Chymiſtry: Let Phyſicians, who 
have enter'd the Liſts without a libe- 
ral Education, decry this mix'd Reajon- 
mg in all the Branches of Phyfick, till 
they are adjudg d Ignorant, and ſpurn'd | 

or theſe their vain Attempts : Let this 
fhort Anſwer give them to underſtand |! 
their unpitied Miſtake, namely, that | 
wherever Quantity or Motion arc to be 
accounted Þ 


j 


Preface to the Readers. v 


accounted far, Matbematicks take. place; 
but where Qualities axe the Theme, 
then Experience back'd by Experiments 
ſerve the turn; and as ſometunes All 
come in play at once, then muſt our Ratio- 
nale be mi d: Now as all Diſeaſes do 
depend on One or more of theſe, how 
lame do ſuch Phyſicians, as are ignorant 
of either, appear in their Writmos | and 
F they chance to be unskilful in either, 
as God knows too many really are, what 
crude and mdigeſied Works do the Shops 
abound with! 1 have ſpoke enough to 
ſuch as take me, and nothing would be 


enough for ſuch as dont. 


1 1 wiſh this Treatiſe had aimd more 
at the Correlation between Animal and 
- 3 Chymual Actions; this is not the only 
714 Difference between the Author and me; 
1 have ſufficient Grounds for varying 
from his Opinions, which I may ſome 
ther time clear up; at preſent 1 ſhall 
only take notice, that this Alridoment 
|| Took its riſe from Curioſity and a ſirong 
d N deſire 
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vi Preface to the Readers. 
deſire of ſeemg how he would appear 


- 


_ when ſtripp'd of his Harangues, which 


I did at hours free from Buſmeſs ; the 


| Remarks I have made are fewer than 


might be, but are too numerous for an 
Epitome. 
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Og OUR defires are to learn, and mine 

Dl to ſhew you, the advantages o 
chymiſtry. 

Which I ſhall do by explain- 

— ing to you all that is contain'd in 
Auers as well as all the proceſſes. 

Which is not very eaſy to be done, fincs 
we proceed upon things diſcover'd by chance, | 
and not by rules; ſince a huddled collection 
of events, and not any general reaſoning, gave 
birth to this art. 

But I ſhall ſhew you the effects producible, 
and reaſon as well as I can, which however a 
ite of negligence in preceding artiſts, in for- 
getting many niceties, renders more difficult 


to me. 

I ſhall divide theſe Inſtitutions into three 
parts; in the firſt I ſhall ſhew you the origin, 
progreſs, and incteaſe, recite the authors, ſhew 
where they agreed or diſagreed, their ſets, 
and give them their due encomiums, | 

To. I. B Ia 
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In the ſecond, I ſhall ſhew you the rules 
and all generals belonging to the art. 

Nor do I own any other theory than what 
is built on obſervations, that are conſtant ; nor 
ſhall I extend this further than to Particulars, 
which are often ſo confin'd, as not to be com- 
mon to others. 

J ſhall make uſe of the mechanicks in this 
theory, and of the properties common to all 
bodies; yet fo as not to omit particular ones; 
as for example, Galilæus his laws of falling 
bodies are thwarted if a falling magnet happens 
within the ſphere of another active loadſtone ; 
and Arch:imedes's on æquiponderants in water, 
where Gold is ſuſpended in Aqua regia, whilſt 
it falls in any other liquid. 

J ſhall therefore ſhew what is diſcover'd, 
and ſo promote the art. 

In the laſt, I ſhall ſhew you the operations 
themſelves, and all their varieties, where no- 
thing ſhall be repeated unneceſſarily, but the 
ſimpleſt ſhall precede, and the moſt com- 
pounded ſhall follow. 

Thus the theorems in the firſt part will 
ſerve as a direction to underſtand the latter; 
and thus ſhall we arrive at perfection; ſince 


the proceſſes of themſelves wou'd be of little 


uſe. 
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> 3 Concerning the His TORY of the ART. 


Of the Name. 


IT is written by the Greeks Xyuia or 
Xnwucie, and is reputed an antidilu- 
vian art, 

So thinks Zoſimus Panopolita, known 
to Agricola, and as Scaliger has it 
from thence, that the art deliver'd 
to the daughters of men by demons for their fa- 
vours was call'd Xnuiz, and in Euſebius's notes 
it is ſaid that theſe demons deliver'd to them a 
book call'd Xywa, and the art it contain'd was 
call'd xv. This fiction ariſes from ann 
B 2 & 
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the ſcriptural expreſſion of the ſons of men for 
devils; as Sibylla, from (a) =, that is, A1 Bur 
in click, for aids gn. in reward of love, had 
got the art of propheſying. So far for fiftions. 

Egypt was formerly call'd xyws and *Eewyw® : 
but m in Arabick is to hide, according to Bo- 
chart (b). 

Hence the name is antidiluvian, and it ſignified 
the knowledge of the works of nature, the book 
of that knowledge, and Hermes mentions it. 

If we write it %. tis the hidden art; if wuz, 
it ſignifies the black of the eye, that is the ſame as 


ſomewhat hidden (c). 

Egypt the Land of Cham was call'd Aud, which 
ſignifies Hidden according to Plutarch. 

At this time it is call'd Chemi by the Cophthites. 

Hence this hidden art is call'd Chemi, Chemia, 
Alchemia, Alkumia, ua, ,, min: Spagyria 
and the Hy/ſopick art is an art to ſeparate pure 


from impure. 
At firſt it ſignified all natural ſcience, and came 


afterwards to ſignify magick, and at laſt metal- 
lurgy. 


(a) Our author miſtakes the Greek dialects; for ſearch and you 
will not find that Mt is chang'd into C, nor & into va, nor G- 
into y. So that the whole fabulous derivation is a piece of ſham- 
learning. | 

(5) If we mult rely on the ſimilitude of names, why may we 
not derive the word chymiſtry from the Hebrew DAN calefecit, or 
from On calidus, or Nh calor, ſol, all which ſignify hear, and 
as chymical preparations are moſtly done by heat, it wou'd, if 
derivations are of any force at all, denote the art by the means 
thro which we obtain our ends; but then we ought to call the 
art Chamiſtry: ſtrange trifling! The Hebrew DRY is recondere, 
10 hide; but 11RD is deſiderare, to wiſh for. We ſee what ſuper- 
ficial knowledge is etymology ! 

(e) Rü tees, and not de, is the Greek word, 

INN is multitudo, as it it were populous; or nutritins, as if 
it were a plentiful place; but Dhy is to hide: What a weak de- 
tence is this to prove chymiſtry yery anticat ? 
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was practis'd, for Tubal- Cain liv'd here, Gen. iv. 22. 
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This metallurgy was firſt practis'd by Tubal- 
Cain, the poets Vulcan, Gen. iv. 22, for he made 
inſtruments of iron. 

Braſs, before it becomes malleable, requires 
twelve operations; and Iron requires a great deal 
of art to make it fit for tools. 

Aſia was the firſt place then that metallurgy 


and compound the true and poetical hiſtory of 
Tubal-Cain and Vulcan, you will find, they meant 
one and the ſame perſon (d). 

From hence it came to Egypt, and Moſes knew 
how to mix Gold with water, (Exod. xxxii. 20.) 
an art not now known; and Diodorus Siculus ſays 
Vulcan reign'd firſt in Egypt, was eſteem'd a god 
after his death, for having found out fire, or ra- 
ther, tools of Iron. 

Egypt is call'd X1wa and 'Eqwoyw®Er, tis alſo 
call'd Hewge, or Vulcania; the art wwa by the 
Egyptians is call'd uu, and the mmnd is chy- 
miſtry (e). 

A temple was built at Memphis in honour of 
Vulcan, and his ſymbol was a vultur : Hews&- 
comes from Ale, to burn. See Horace, carm. 1, 
4, 7. and Plaut. Amphitr. 101, 185. 

Theſe authorities ſhew us that metallurgy firſt 
begun in Egypt ; fo that the art and name are 
aſcertain'd. 

Some time after, the word chemia begun to ſig- 
nify alchemy, or that art which chang'd any me- 
tals into Gold, which ſhews its original to be Ara- 
bick by the article al. 


(4) Here the falſe is fuller than the true copy of our author, 
| for he ſays ypo yr by throwing off 17 'tis 15322, and Bhalcan 
being pronounc'd Valcan, hence Vulcan by corruption. 

(e) Conr. c. 3. Reineſ. Var. Lect. l. 2. c. . I ſhould be glad 
to know one chymical remedy ever known till within theſe 200 


and odd years. 
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Suidas, who livd in the tenth age, on the 
word eie, writes that Diocleſian, who reigned 


the twenty laſt years of the third century, com- 


manded all the books on this art to be burnt, be- 
cauſe the Egyptians were inventing plots againſt 
the Roman empire. 

And on the word Me, corium, he ſays, the 
Argonauts had a book written in leather that con- 
tain'd the art of making Gold by vu: but as 
from Pliny to Moſes nothing is ſaid of this, we 
may believe it a fiction ; for this would be bring- 
ing this art pp to 13 centuries higher than our 


Saviour. 
As to what Pliny ( or Dion Caſſius (g write 


on Tiberius rejecting flexible Glaſs, or as to what 


Pliny the younger (b) fays of Caius making Gold 

ut of Arſenick, *tis not to the purpoſe, ſince 
theſe ſhew us the art of making Glaſs and the do- 
cimaſtick art. 

I confeſs Julius Maternus Firmicus, in the be- 
ginning of the fourth century, 3. Matheſ. 5 5. writes 
of alchimy as a known art, if the text of this au- 
thor be genuine. 

And A#neas Gqzeus, in the fifth century, talks 
of alchimy, or the changing of Silver and Tin 
into Gold, as an art well known (i). 

Alſo Clarius Anaſtaſius, in the fifth or ſeventh 
century, talks of wud ms and Y£v90%o ym (&). 

In the ſeventh century, Georgius Syncellus treats 


on alchimy expreſsly. Aſter this many authors 
appear d on this ſubject in Greek MSS =_— 


On 


F. 25. (2) T7: 617. h) 22. 4. 
F Patr. V l. 00 33 1 


37 
(k) Vol. J. 1. p. 25. Fabric Bill Gr. v. p. 313. 
(1) Syneſius at Leyden in L. Democriti. Soſymus l. 24. 
Olympiodorus Alexand. Joan. Archiſacerdos; Stephanus Philoſ. 
Oros; Sophar; Hermes; Dioſcourus Sacerdos; Oſtanes; Moſes 
Frophctns Maria Hebrza ; Pclagias Philoſ. Por phyrius; ; Epiby- 
chiusz 
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On theſe Creek authors ſee Libarius, eſpecially 
againſt Guibertus, Conring. de Med. Herm. p. 21. 
ad 31. Borrich. Ort Ch. 97. and againſt Conrig. 
from p. 66. to 95. Joann. Albert. Fabric. BY 
liothec. gr. and the catalogue of the library of 
Leyden. 

George Agricola knew all theſe authors; Eraſ- 
mus extols his works ; he recites many authors 
that wrote on this ſubject in his preface. 

All thoſe authors do only ſpeak of converting 
all metals into Gold, but ſay nothing of any pan- 
pharmacon (in). 

The Arabians ſpoke in metaphors and in hiero- 
glyphicks, their methods were call'd medicines, 
impure metals, ſick men; Gold, a ſound perſon ; 
the droſs of impure metals was call'd a leproſy ; 
and the ignorant thought they ſpoke of diſeaſes. 

They call'd the inſtrument their philoſophers 
ſtone, the gift of azoth, and thoſe who had the 
ſecret, adepts; and they thought by it to tranſ- 
mute impure into pure metals or Gold. 

And as chymiſtry by its remedies procur'd 
health, as Rhazes gave examples, and Avicer 
taught on the Arabian Jalab or diſtill'd Roſe- 
water, 


The 11th century L. de Vir. Cord, and Meſne 


confirm'd. 

The chief was Geber call'd the Arabian, but 
was a Grecian, in the ſeventh century ; he wrote 
of alchimy or chymiſtry; Morienus; Albertus 


Magnus ; Roger Bacon, an Engliſh monk ; George 


chius; Comarius Phil. Cleopatra uxor Ptolomzi; Coſma; Aga» 
thodæmon; Pappus; Heraclius; Salmana; Cariſtianus; Theo- 
phraſtus; Aretulaus; Claudianus; Sergius; Anepigraphus; Mi- 
chael; Iſis; Blemmidus; Nicephorus; Democritus; Hicrothius; 
Ifaacus Monachus. 

(n) Conring. de Med. Herm. 15. 16. 


B 4 Riply, 
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| Riply, an Engliſh canon of Bridlington; Arnoldus 
de Villa Nova; Raymund Lully of Barcelona ; Fo- 
hannes de Rupe-Sciſſa, a Franciſcan ; Iſaac Hollan⸗ 
dus and Fohannes Iſaac Hollandus of Stolk in Hol- 
land; Baſil Valentine, a monk of Erfort, a moſt 
expert alchimiſt, who aim d at an univerſal medi- 
eine. 

What increaſed the reputation of chymiſtry 
was the curing the venereal diſeaſe with Mercury 
by Carpus, when the ſchools abounded with 

words without meaning, given from Galen and 
the Arabians. 

The old phyſicians grew out of date, when all 
their elaborate works on cauſes, ſigns, diet, and 
remedies were baffled, and diſeaſes cur'd with one 
remedy. 

However, if faſhion prevail'd for a while, their 
vanity appear'd at length, as may appear by Pa- 
* and Helmont's boaſts. 

Paracelſus was the ſon of William Hohenheim, 
a trifling licentiare of phyſick, and baſtard ſon of 
the maſter of the Jeutonic order, who had a rich 
library, born at Einſidlen (which ſignifies a de- 
fart) in Switzerland ; he was call'd from his town, 
an Eremite, by Eraſmus : ; he was ſaid to have 
been an eunuch ; he was taught by his father, 
Trithemius, and Sigiſmund Fugger, where he owns 
he learn d his chymiſtry ; he ſtudied the adept 
philoſophy under the beſt maſters, who conceal 0 
nothing from him; then he travell'd thro' Ger- 
many, Italy, France, Spain, Portugal, Poland, &c. 
and learn'd every where arcana ; he learnt from 
Baſil Valentine, tho* he conceal d his name, the 
three principles ot Salt, Sulphur, and Mercury; 3 

he travell'd into Ryfſia, was taken by the Cham 
of Tartary, ſent to Conſtantinople, and was ſaid 
at his 28th year to have the philoſophers ſtone; 
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The Elements of C HY NI STR R 
he ſery'd as ſurgeon and phyſician at ſieges and 
battels ; he admir'd Hippocrates, hated the ſchool 
jargon and the Arabians ; he admir'd Opium and 
Mercury, and cur'd great diſtempers, which 
others could not: he became famous and bold ; 
he cur'd Frobenius at Baſil, was invited thither, 
and taught philoſophical (z) phyſick in Latin and 
German : he was known to Eraſinus; he expound- 
ed his own books on Compoſitions, Degrees, and 
Tartar, where he talks much, according to Hel- 
mont, to little purpoſe ; burnt Galen and Avicen, 
and ſaid, if God pleas'd, he would conſult the 
devil; he had many ſcholars, ſome of whom he 
maintain'd, who us'd him ill; he commends fix of 
2 them; he cur'd the canon Liechtenfeſs, who in- 
ſtead of rewarding him, as he promis'd, jeer'd 
him, and ſaid he had given him only three mouſe- 
turds (Laudanum); he ſued, and the judges 
allotted him ſo little, that he calld them unjuſt 
blockheads, for which he was forc'd to leave the 
town ; he left Oporinus his laboratory ; he went 
into Al/ace with Oporinus, and was as happy in 
curing as he was diſſolute, as Borrichius tell us; 
he allured the learned Oporinus along with him, 
in hopes of diving into his ſecrets, but in vain, 
3 for he return'd to his family in Baſil: the cauſe 
4 of Oporinus's leaving him was this, he was call d 
3 toa countryman, but wou'd not leave his liquor 
till morning, he then went and ask'd if the fellow 
had taken any thing, they ſaid, only the ſacra- 
ment; Then, faid he, if he has apply d to another 
phyſician, he wants not my help: he had forgot 
his Latin, wander d about, drank unmercifully, 
grew dirty, and dy'd at Salisburg, in an inn, the 
24th of Sept. 1541, aged 47, altho he promis'd 
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himſelf long life by his elixir: he wrote ſome 
works (0). 3 

Helmont of Bruſſels, of noble parentage, born 
I 577, ſtudied phyſick, ended his philoſophy 1594, 
lov'd the antients, read chirurgical lectures at 
Lowvain ; was made doctor 1599, cur'd himſelf of 
the itch with ſulphur, left his country, learnt 
chymiſtry, ſold his all, and gave it atnongſt his 


relations; he married a rich wife, and liv'd at 


Vilvoord ; he run the riſque of his life by his expe- 


riments; he practis'd without fees; and ſays he 


cur'd thouſands yearly ; he ſpent fifty years thus, 
was invited by the emperor Rudolph, but refus'd 
it; he could not cure his ſons of the plague, nor 
his eldeſt daughter of a leproſy, nor his wife nor 


maid, nor himſelf of poiſon : his ſon publiſh'd a 


large volume in quarto : he dy'd of a fever Dec. 30. 
1644. . 
I conclude that neither this author nor Paracel- 
ſus had any univerſal medicine; nor did they live 
to an old age, as they hop'd. 

Next came Sylvius, Otto Tachenins, and others, 
who introduc'd chymiſtry into the practice of 
phyfick ; a catalogue of whom I here give you; 
to wit, Crollius's Baſilica Chymica, Beguini Tyro- 
cinium Chemicum, F. Hartmanni Opera Medico 
Chymica, Glaſer Traite de la Chymie, La Febure 


Traite de la Chymie, Lemery Cours de Chymie, Le 


Mort Chymia Medico-phyſica, Barchuyſen Pyroſo- 
phia, Geber reprinted, Georg. Agricola de Re Me- 
ztallica, Lazar. Erkern Aula Subterranea, F. R. 
Glauberus, Foach. Beecher Metallurgia, J. Kunkel 


(o) Of Surgery; of Apoſtemes; of Tartar, &&c. de Archidoxis; 
of Cures; of Health, and Elements af the Generation of natural 
Things; of Suppuration; of Signs, Characters, Adepts, Bleeding, 


the Origin of new Diſeaſes, and Magick. 
Philo- 
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Philoſophia Chymica, Ol. Borrichii Docimaſtica 
Metallica, Morienus, R. Bacon, G. Ripley, Raim. 


Lully, Bernardus, J. J. Hollandus, Iſ. Hollandus, 
Baſil Valentin, Artephius, Theatrum Chymicum, 
Turba Philoſophorum, Paracelſus, Iren. Phialetha, 
Michael Sendivogius, Helmont, Boyle, J. Bobnius, 
Cox and Slare, Homberg, Geoffrey, G. Ern. Stabl 
Fundamenta Chymiæ, and Hoffman's Obſervationes 


Phyſico-chymicg. 


VARTT 


= 
” _ It Y 


* 
= * 
wy . r—_— — 
2 — 
* o 


— — — 
ESE: fx 
. 2. — > I 1 
* 


- 2 


— 


= 


„ 


—— 


— — _ 
A. . * 
2 — 


„ T 


———ů— 
— 
= 13 
2 
4 
=p 
— - - 


OI. 2 


The Elements of CHYMISTRY. 


= 45 72 2 Js 4? 7 

Des. Ti 

NN — . 
* 8 


PD 


; NN, Sf NES 
l n 


5 - 


TART IL 
On the THEORY of the Art. 


HYMISTRY is an art ſhewing 

how to change bodies by proper 
I $f] inftruments, thac their effects, and 
N Ne the cauſes from theſe effects, may 
ebe known. + 
Dis an art, becauſe it gives 
rules how to act, and requires a knowledge and 
acts of the underſtanding. 

Its objects are all bodies that are or are made 
ſenſible. We divide them into three claſſes ; fir/2, 
Foſſils or Minerals found in the Earth. 


l 72 e Dl 
0 & \ 4 — 


On METAL S. 


Theſe are the heavieſt Foſſils, they flow, cool, 
and are malleable. There are ſix, Gold, Silver, 
Copper, Tin, Iron, and Lead: To theſe the an- 
tients added Quickſilver, tho it be not ductile 


nor fix'd. 


The Perſiaus gave the ſame characters to the 
Metals AS CO the Planets; O, C 5 , Y, ds Hh, A 
The marks are hieroglyphicks, for -+ ſhews 


ſharpneſs; © perfection, no ſharpneſs; C half 


Gold; half perfection, no ſharpneſs; & the middle 
part Goid, the upper Silver, the lower ſharpneſs, 


as if it were partly Gold, partly Silver, partly 


ſharp 
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ſharp and corroding; 9 Gold and ſharpneſs; 
& Gold and half ſharp; x half Silver and half 
ſharp; h partly ſharp, partly Silver; 8 Gold 
and ſharpnels. 

The ſureſt mark of Metals is their ſpecifick gra- 
vitv; and it ſtands thus with reſpect to Water; 


Water 1 © 19 ; Y14Þ+; h11t+; C 10 
+ or 11 ＋; 28 ＋ 9; & Tor 8; 1 ; 
Granat 3 or 4; Glaſs 2 or 3: hence if Bodies 
weigh heavy, they are metallick ; hence we ſee 


the difficulty of tranſmutation, and which, if any, 


is the moſt likely to reſemble Gold. 

© is the heavieſt Metal, pureſt, moſt fix'd, and 
incorruptible, loſing not a grain in an ounce in 
two months on the fire; it alone reſiſts 5 and h; 
*tis ſo ductile that gr. i. gilds 36 inches ſquare, and 
24 ſquare lines. 48 F. of Silver are gilded with 
Si. of Gold; and one grain will make 500 feet in 
length; ttis ſoft, not very elaſtick, nor ſonorous ; 
tis red, when melted, and Madagaſcar Gold melts 
like Lead ; preparations of Salt diffolve it, it 
Joins in with Quickſilver, if diſſolved in Aqua Re- 
gia, and precipitated with Salt of Tartar, it ful- 
minates; it neither ruſts nor exhales; ſometimes 
tis found pure, at other times mix'd with a white 
glebe, ſpeckled with black ſpots, and Vitriols are 
found join'd to it. 

It is ſeparated from the Glebe by a reverbera- 
tory heat, by boiling in Water, by Quickſilver 
mix'd, by rubbing it with Quickſilver and Calx 
of Vitriol, and then by boiling in Water, by 
Aqua Regia, by Salts, or by waſhing in Water. 

Quicſilwer is next to Gold in gravity, un- 
mix'd, volatile, diviſible into ſmall ſpheres, but 
not malleable, unites with Gold, Lead, Silver, 
but hardly with Copper or Iron, diſſolvd by 
Aqua Regia or Fortis. 

3 Altho' 
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Altho' it approaches neareſt in weight to Gold, 
yet unleſs we can fix it, it is difficult to make it 
reſemble Gold. | ; | 

It is found chiefly in Friuli in a liver-colour'd 
ſtone, or in earth, or in round ſtones, or in Cin- 
nabar. EE 

It is ſeparated from its glebe by ſublimation, 
ſifting and waſhing in Water; if it is found pure, 
it is call'd Virgin Quickſilver. 

Lead is next in weight to Quickſilver, tis un- 
mix'd, it fumes on the fire, and pierces thro” the 
veſſels, and is not fix'd ; tis the ſofteſt of all Me- 
tals, the leaſt elaſtick, not ſonorous, and very 
ductile; flows with a gentle fire, vitrifies ſoon, 
throws up light droſs, ſoon congeals again, con- 
ſumes all Metals ſave Gold and Silver; it diſſolves 
in (a) Aqua Fortis, not Aqua Regia ; it affords a 
ſweet Salt; it is found in many places in Europe; 
its ore is ponderous, and is half Lead, it contains 
Silver. | | 

ver in weight is next to Lead, tis unmix'd, 
is fix d, and waſtes not in the fire, 'tis ductile, 
ſmelts, is diſſolv'd in Aqua Fortis; it is depurated 
with Lead and flies not off, but with Antimony 
not ſo: it generally has a mixture of Gold in the 
ore; an antimonial Sulphur conſumes it, Quick- 
ſilver tames it, which neither Salts nor Lead does, 
it unites with Quickſilver, and by ſublimation you 
regain the Mercury. 

Copper is next to Silver in weight, tis not ſo 
unmix'd as the preceding Metals, for *tis ſome- 
what volatile, but tolerably fix'd ; 'tis ductile, 
elaſtick and ſonorous, it grows red hot, then it 
melts, and if a drop of Water falls among it, it 
flies and endangers the workmens lives (); any 


(a) The weaker acids diſſolve it ſooneſt; moreover, it is known 
to contain Silver in it for the moſt part. 


(5) And I'm told the ſame happens to all Metals. 


acids 
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acids diſſolve it, and it gives green Cryſtals, with 
Antimony and Lead it turns into Scoriz or Glaſs, 
and flies off in ſmoak ; it is found in many places, 
in a ſtone : it paſſes 14 furnaces ere it becomes 
pure ; it often contains Silver, and Vitriols of all 
colours. — 
Iron is next to Copper in weight, tis leſs ſimple 
or unmix'd than the other Metals, for it affords 
Sulphur and flames; *tis fix'd, but loſes weight in 
the fire; 'tis ductile, and ſonorous; it grows red- 
hot ere it melts ; tis diſſolv'd by any Salt, and 
grows ruſty ; with Antimony and Lead it flies all 
off; tis drawn by a Loadſtone ; tis good in me- 
dicine; it grows every where, in marle, in ſtone, 
tis burnt ere 'tis got; 'tis often found in green 
Calcanthum. 

Tin is the lighteſt of all Metals, mix'd with 
Sulphur, loſes in the fire, ductile, not much ela- 
ſtick nor ſonorous, flows eaſily, and hardens as 
3 ſoon, is diſſolv'd with any acid after calcination, 
[ but in the ore only by Aqua Regia; it mixes with 
Antimony and Lead, and is hardly ſeparable but 


; by Copper; it approaches near to Silver; *tis 
found plentifully in England, in a ſtone or yel- 
4 lowiſh glebe ; 'tis got by burning, bruiſing, waſh- 


ing and ſmelting (c). 

"8 The hiſtory of Metals ſhews us, 1. That Me- 
2 tals are different from all other bodies, being the 

% higheſt is doubly heavier than any other: 

- 2. Hence it were fooliſh to pretend to tranſmute 
any body not metallick into Metal: 3. The weight 


A ſhews the affinity of Metals to each other : 4. No- 

2 thing then reſembles Gold nearer than Quickſilver: 

ir 5. The other properties, to wit, colour, malle- 

is ableneſs, fixity, Oc. may be the more readily 

vn (e) Britain is from Barat anac, which in Syriac is the Field of 
3 Tn: Why not from uu Ager, and JN navis. 


tranſmu- 
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tranſmuted: 6. Gold then may be made of Quick- 
filver and ſome other ſimple principle: 7. Other 
Metals may be made of theſe: 8. And may be re- 
ſolv'd into them: 9. That may be done by Quick- 
ſilver, ſome Salt or Fire: 10. Mercury then only 
by deſtroying its adjuncts may be tranſmuted into 
Gold: 11. Nor can any other Metals than the ſix 
named be made: 12. The weight then prevents 
cheats and ſpurious Metals: 13. All Metals when 
melted reſemble Quickſilver in colour, ſolidity, 
attraction, mobility, and flexibility ; Mercury is 
fuſible with a ſmall heat, Tin with a greater, 
Lead with a greater than Tin, Gold and Silver 
with yet a greater, Copper with a greater, and 
Iron with the greateſt of all. 


Arx 
Next to Metals we ſhall treat of Salts, call'd 
concreted Juices; all Foſſiles that flow on the 
fire or melt in water are call 'd Salts ; ſo (c) ſimple 


that each particle is alike in taſte, 
The natural Salts are Sea Salt, Sal Gem, or 


Salt of Fountains, Salt-petre, Borax, natural Sal 


Armoniac, Alum, and the Acid of the Mines. 
Sal Gem is taken out of the earth ; the Salt of 
Fountains is got from water ; Sea Salt is Salt cry- 
ſtallis'd from Sea water: Theſe three are of one 
and the ſame nature, for they all diſſolve in 3 + 
of water, run in the air, give like cryſtals, ſc. cu- 
bical, parallelopipedal or pyramidal, being put 


to Aqua Fortis diſſolve Gold, give out an acid 
ſpirit, leave at bottom an auſtere fattiſn liquor, 


crackle and flow in the fire, are not chang'd in it, 
give no alcali, nor do they putrefy, c. 


(4) Uncompounded ſimilar. 


Salts 


YK 
=. 
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Salt-petre is of a priſmatical figure, dug from 


the earth, melts on the fire, tis fixt, affords little 


water; with any ſulphurous matter it deflagrates; 
it proceeds from animals purrified that uſe no Sea- 
ſalt; hence from dungs, c. *Tis diſſolved in 
16 + of water. 
Dorax; its figure is various, diſſolves in 20 parts 
of warm water, runs on the fire into ſcum, is bit- 
teriſh, gives out water, promotes ſmelting, and 
ſoders. 

Sal.-armoniacꝶ, got in Libya, near Ammon's 
temple, and Mount Veſuvins ; the factitious is 
from Soot, Bittern, Ec. 

Acid Salt is every where in the bowels of the 
earth, uniting with metals into Vitriols, with oils 
in Sulphurs ; tis this Salt that in burning Sul- 
# phur choaks the by-ſtanders. 

(e Alum is got from a Stone that contains a 
Bitumen, expos'd to the air, that runs into pow- 


deer, is burnt, diſſolv'd in water, and precipitated 


with an alcaline Salt; ſo 'tis a new Salt from air, 
alcali and a foſſile Salt: The matter that is 
precipitated is ſeparated, boil'd in water, thicken'd 
in a leaden veſſel, put into a hogſhead in a cool 
place to cryſtallize into octohedral cryſtals that 
are acerb : Its acid Spirit reſembles ſpirit of Sul- 
2 phur, its terra damnata reſembles Bole, which 
calcin'd with three parts of any combuſtible mat- 
ter, gives a phoſphorus (f). Hence ſpirits of 
Salt, of Nitre and Sulphur are all the acids ex- 
tant. 


| (e) Spirit of Sulphur and Chalk make an Alum by cryſtal- 

ization. 

% A Miſtake; for Spirit of Vitriol is different from all, as 
experiments convince us. | 


Tom. I. C Of 
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Of SUL PHURS YA 
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| Brinſtone is hard, melts, flies off by fire, burns 
blue, and its ſteams choak:> Live Brimſtone is 
yellow as Amber, red or aſh-coloured ; common 
Brimſtone is got out of the Pyrites with fire, per 
deſcenſum ; it is compoſed of Oils of Calcanthum, 
Alum and Sulphur per Campanam, and ſome oily 
matter combin'd; *tis called Refin ; it is fold in 
rolls, which are made by often melting it, and 
{cumming and pouring it into wooden models. 4 
Orpiment. The Orpiment of the ancients, called 
now Realgar, Sandarack, and Red Arſenick, dif- 
fers from our modern Arſenicks; the firſt is not 
ſo hurtful as is ſaid, but the latter is poiſonous; 
for the white Arſenick is the flowers of Cobalt 
calcin'd with fix'd Salt and Flints; the yellow is 
the flowers of Cobalt calcin'd with that of com- 
mon Brimſtone, and the red is the flowers of the 
ſame Cobalr calcin'd with + of Brimſtone ; the 
latter then is poiſonous, nor was it known to the 
ancients, its preparation being not diſcovered 
above 200 years. | 
Petroleum is a ſtinking oil from the rocks and 
waters, ſuppos'd to be a Bitumen, melted by ſub- 
terraneous fire. 
Naphtha; it is a thinner Petrolium called the 
flower of Bitumen. 
Aſphaltum is thicker than the two preceding, 
ſwims on waters, and burns furiouſly. 4 
Fewiſh Pitch, Bitumen Fudaicum, being melted, |} 
becomes as hard as Pitch; *tis heavy, fuſible, |} 
mixes with any oil, and is inflammable. 4 
Piſſaſphaltum is betwixt Pitch and Aſphaltum, 
tis black, ſmells ſtrong, and differs from the 
others in degree, 8 3 
& 
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Jet, Gagates is black Canal Coal found in Lan- 
* — 

Litbanthrax, is a mixture of Coal and Stone; 
it is our Sea- coal, and needs no deſcription. 
Amber, Succinum, Electrum, is a Bitumen made 
of Salt and Oil; it is yellow, white, black and 
red. 
Oil of the Earth, Oleum Terræ; it is kept by 
the kings of Aſia, and ſeldom brought hither ; 


I that which we have, is made of Oil of Cocoa- 


Nuts expreſs'd, and ſome earth mix'd; ſo may 
our Barbadoes Tar. | 


Of STONES. 


They are a hard friable Foſſile, that neither 
fuſe in the fire, nor melt in water. They are di- 
vided into pellucid, ſuch are Gems that are like 
Glaſs, are hard, ſimple, hot, eaſily fus'd, and 
ſeem to conſiſt of fire, earth and ſalt; Cryſtal re- 
ſembles fine Glaſs, tis hard to melt; Diamonds 
are not to be melted, are the hardeſt Gem, and 
the moſt reſplendent. Fal/ſe Diamonds are leſs 
ſolid and ſhining. Mhite Saphire reſembles a Dia- 
mond, ſo does a white Indian Amethyſt, as To- 
pazes and Chryſolites being deprived of all their 
colour do; the Aſtroites is referr'd to pellucid 
Gems ; coloured Gems have ſomewhat metallick 
in them, as fictitious ones have. 'The Amethyſt, 
Beril, Carbuncle, Chryſolite, Granate, Hyacinth, 
Opal, Ruby, Saphire, Emerald, Topaz, and co- 
loured Cryſtals are referred hither. What gives a 
value to all Gems, is their hardneſs and gliſtening, 
Semiopac are the Achates, Sand, Aſtroites, Ar- 
menian Toadſtone, Carneol, Chalcedonian, True 
Jaſper, Lapis Lazuli, Nephiticus, Cat's-Eye, Ma- 
achites, Onyx , Sardian, Sardonyx, Selenitis, 
Turky»ſtone ; and * value of theſe is 3 

2 Y 
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by their ſolidity and colour. The Opac are Eagle- Ml 
ſtone, Alabaſter, Amianthus, Belemnites, Lime- M 
ſtone, Blood-ſtone, Jaſper, Lapis Judaicus, Touch- RF 
ſtone, Load-ſtone, Marble of all forts ; Ophitis, 
Oſteocolla, Pumice, Whet-ſtone, Mill- ſtone, Flint, 
Specular - ſtone, Emery, Talc, Tripoline - ſtone. 
Some of theſe are convertible into Glaſs, others 
not. 1 


Earths that are made into paſte with water, are 
Boles, Marle, Fat of the Earth, Fullers, white 
Bole-armoniac, of Chio, Lemnia, yellow Mele- F, 


tana and Radele, Samian, Selinuſan, Scald and 


Tocay; ſome leſs fat, are Chalk, Ochre, and 1 0 
fat Clay. 4 


Of SEMI-METALS. 


They are Vitriols, or Metal and Salt joined to- t 
gether ; ſuch are Copperas, Colcothar and all Kh 
Vitriols. The moſt common are of Iron or Braſs; ? 
tho' the air makes Tin and Lead into Ceruſs's ; 
but Copperas and Verdigreaſe are the commoneſt. 
The ſame acid diſſolves either Iron or Braſs ; 
Vitriol and Sulphur are found together, and ? 
therefore the acid Spirit does frame the Vitriol. 
There are five ſorts of Vitriol ; the green from 
Iron; the blue from Copper, the white is Iron 
higher digeſted ; Colcothar is Iron; Hungarian | | 
or Cyprian is blue, and is Copper; all made with It; 
an acid: From Sory we get a Vitriol by water. 
 Melanteria is a black cauſtick Vitriol. 
Some Acid in water in the Bowels of the Earth 
eroding the Metal, gives all theſe Vitriols. 
Some Semi-Metals are from Metal and Sulphur ; 
1. Native Cinnabar is a Coalition of Sulphur and 
uick-filver, as Analyſis ſhews. 2. Antimony is 
Sulphur and a metallick Earth of a peculiar kind, 
which is brittle, volatile and of a golden colour ; 
an 
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and it is ar/enical. 3. Biſmuth, its Metal re- 
ſembles Silver, but it is brittle ; Zinc reſembles 
T Biſmuth. 

= To Semi-Metals may be referred Armenian 
Stone, Cyaneus, Lazuli, becauſe they have me- 
tallick Veins in them; as alſo the Hemartitis, for 
it abounds with Iron and ſublimes ; ſo the Load- 
© ſtone has Iron in it: Ochre is Iron and fat earth. 
We ſee then what are the principles of Foſſiles, 
Ito wit, Metals, Sulphur, Salts, Earth, Ec. 


Ao 72G ETABLES o PLANTS, 
I wr HYGRAULICK BODIES. 


They ſuck their nouriſhment thro' pipes, and 
differ plainly from Foſſiles; and their receiving 
their nouriſhment from the root, diſtinguiſhes 
them from Animals; their ſolid parts are Earth 
glued together. All their parts differ in virtue; 
the Roct is deſign'd for fixing the Plant to the 
ground, and receiving nouriſhment ; for that end 

St is porous, and reſembles the Lacteals in Ani- 
mals; the juice is only earth and water, crude 
put heterogeneal, not reſembling the proper na- 
ture of the plant; theſe juices aſcend into the 
plant, as is ſeen by piercing Birch in March, and 
then they are changed into the proper nature of 
it; the Leaves are the lungs, they are full of 
, | Weſſels, and are thin and expoſed to the air; the 
Juice they ſweat out at night is a ves OY 

| | Juch as honey, wax, Oc. The Flowers afford a 
Juice fit for nouriſhing the Seed, as allo honey 
and wax, ; its juice is grateful to the Seed. The 
Peed is the embryo of the Plant, it has a Placenta 
nd a Cotyledone or more, which is the Funiculus ; 
„his Cotyledone contains a Balſam which is partly 
; Fiſcous and partly ſpirituous, the firſt hinders the 
| Wutriment flying off, the other ſerves to fecundate 


C3 it; 


— 
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it; the viſcous part never enters the Seed, but the 


ſpirit is a quinteſſence for its refreſhment. The 
Trunk requires an oil to keep it ſupple ; the Bark 


contains a fat and thicker oil, which affords an 


Acid ; this defends the tree from injuries of air 
and water; it thickens into Balſams, Gums and 
Reſins. The Cinnamon, the Barks of Peru, of 
Capers, Tamariſc and others, make this plain. 


Each Plant has its peculiar Juice, in which its ſpe- 


cifick virtue reſides : If the greater Celandine be 
prick'd, you get a golden juice in which its vir- 
tue reſides ; if you prick the Poppy, a milky 
juice iſſues, which is Opiate. In like manner, in 
the Aloes ; nay each part of the plant has its pe- 
culiar Fuice, which ſhould be known to thoſe who 


practiſe. In general, Plants afford a ſpirituous or 
ſoapy Oil, an Acid, and Alcaline fix d and vola- 


tile, and a neutral Salt as well as Earth. 


Of ANIMAL S. 


The third ſpecies of bodies that are the ſubject 
of Chymiſtry, is Animals, where I only underſtand 


the corporeal parts; they are hygraulick bodies 


allo ; in them the Lacteals are as roots, the Food 
is as earth, the Mouth is the pores of the root; 
ſo that we reſemble, as do all Animals, a Plant in 
this affair : 'The eggs of Birds have their Placenta 
to ſuck in nouriſhment ; ſo far Plants and Ani: 
mals agree: We ſce Plants grow in waters, on 


earth, and on both; we alto ſee aquatick, te- 


reſtrial and amphibious Animals; their matter ) 


alike, for their nouriſhment is; as in the Chyle} 
ſo in the Juices of Plants there is a native crudi 
ty, that can't be called an animal or vegetable 


Juice, but which the more it circulates, the mot 
it is chang'd : In Animals there is a Spirit reſich z 
ing in the ſybtile Oil, that diſtinguiſhes one in 
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dividual from another, as may be ſeen in dogs 
{ſmelling out their maſters in the greateſt crowds : 
Animals do alſo abound with water; Salts alſo are 
found, none fix'd nor volatile but by fire, nor are 
acid Salts ever found. No Alcalick has been found, 
altho* the water from five days ſuppreſſion was 
tried (g). Putrefaction makes all alcalick, the na- 
tural reſembles Salr- Armoniack, tho' ſomewhat 
different: Having eſſayed the Salt of Animals, I 
find it a ſaponaceous, volatile, fix'd and oily, and 
apt to putrify : and the Urine affords a fix'd Salt, 
by burning, which is from the (Y) Sea-Salt in it: 
And if ſome have tortured the Blood, and found 
an Acid in it, this is from the Sea-Salr in it. Ani- 
mals that uſe no Sea-Salt have no Acid in their 
Blood nor fix'd Salt. 

Chymiſtry finds Animal Oils very various, ſome 
are very ſubtile, miſcible with water, and eaſily 
made volatile ; others are fatty and ſmooth, and 
fit for lubricating, void of Salts; others again 
{aponaceous ; another is mixt with earth, is hard 
to be diſtilled, and is tenacious and unites the 
parts, another is fiery, called phoſphorus, and 
flames and leaves an Acid behind (i). 

They contain alſo earthy parts, which give ſo- 
lidity to bodies : 'The earth of Vegetables and 
Animals don't differ, for Cupels are made equally 
of both. 

Theſe are all that are found in Animals ; yet 
confound them together, and you can't produce 


(g) I have found Serum turn Syrup of Violets green, and ſub- 
limate water white; therefore it contain'd a volatile Salt. 

The fix'd and acid Salt are united together into an armoniacal 
or ſaline Salt; for fix d Alcalines attract Acids ſtronger tha Vo- 
latiles; therefore no fix d Salt, nor any Acid are found ſeparate, 
but may be ſeparated chymically. | 

(4) He forgets this in the ſequel, and denies that Sea Salt has 
any fix'd Salt in it. 

(i) All Oil is the ame, but only varies by mixtures with 
other Bodies. 

C 4 
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a liquor like what you draw them from ; Bile, 
Semen, Spirits, Milk, Fat, Lymph, Spittle, Urine, 
and all others differ from each other, and all are 
ſeparated from the Blood. 'There is no difference 
between the Elements of Plants and Animals, their 
ſtructures only differ. So far of the objects of 
Chymiſtry. 

Chymiſtry handles all Bodies of the three K ing- 
doms; it acts by motion, and either unites or ſe- 
parates Bodies by Commiſtion or Fire. Motion 
produces ſtrange varieties; we may wonder how 
from ſo few principles ſuch varieties happen, but 
conſider Combinations, conſider the Magnet and 
its Phænomena; conſider Menſtrua, and you will 
be convinc'd. 

Conſider how the figure of Iron being chang'd, 
produces Keys, Knives, &c. and how many ef— 
fects are produced by this one change, the matter 
being unchang'd. 

The ſimplicity of the chymical operations, 
which are calcining, fixing, vitrifying, ſubliming, 
fermenting, putrifying, digeſting, depurating, uni- 
ting, and the like, does not hinder, that a vaſt 
variety of effects may be produced from thence. 

Parts were not not ſuch in Bodies as they ap- 
pear when ſeparated ; their effects are not the ſame 
as thoſe of the compounds ; we can't reaſon from 
the one to the other (K). 

When we have divided Bodies into their Atoms, 
or initial Corpuſcles; Art goes no further, unleſs 
we compound them again. 

We never get the Elements pure, Chymiſtry 
yet never perform'd this fear. | 


(k) Why ſo ? Compounded Bodies indeed can't act like ſimpie 
ones, but whenever they are made uſe of, they act in a com- 
pound ratio of their various Components, 
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Fire may perhaps be the pureſt, but Water, 
Air and Earth are compounded ; you can divide 
the ſimpleſt Bodies, as Water, Spirits, Salts and 
Alcohol of Wine into different matters ; nor can 
we reproduce the ſame ſubſtances, as blood, Sc. 
from whence they were drawn. 

Let us not exto! Chymiſtry beyond truth: Its 
operations are limited and determined ; Bodies 
were not the ſame in the Bodies as we ſee them 
produced ; there's no Spirit of Wine, for ex- 
ample, to be had without fermentation, which 
changes Bodies. 

There is a Spiritus Rector in all Bodies, which 
gives the individual ſmell or taſte ; tis ſo fine as 
not to be caught, bur flies off into the clouds, and 
returns and impregnates other Bodies again; this 
Spirit reſides in the ſubtile Oil of Bodies, which 
flies off at death; 'tis not above 8200 parts of this 
Oil; 'tis ſo active that tis called Son of the Sun, 
Vital Spark, Cc. But I will produce an example 
of this affair; Diſtil Cinnamon- water, leave it open 
it loſes its fragrancy, but no weight; expoſe the 
Oil, it loſes its fine odour, but loſes little or no 
weight, what flies off is the Spiritus Rector. 
Some (J) pretend this Spirit is in Metals alſo. 

The products of Chymiſtry are reduced to four 
claſſes,to wit, Extracts (as of Wormwood of Steel, 
diſtilled Waters, Decoctions, Inſpiſſations and 
Tinctures) Chi, (Soaps, Cc.) Magiſfteries and 
Elixirs. The explication of theſe may be ſeen 
any where. 


(1) This Spiritus Rector is a ſort of an Ubiquitarian by our 
author's account: however it is what others call the moſt vo- 
latile and etherial Oil. 
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Of the Lie of CHYMISTRYin NAT C- 
RAL PHILOSOP HT. 


By help of the fire we diſcover what Bodies are 
compounded of; Chymiſtry helps us to diſcover 
the properties of Bodies, by knowing their Ele- 
ments; mechanical Philoſophers indeed have diſco- 
vered to us the common properties already; as of 
the Magnet, Ec. but Chy miſts alone muſt detect, 
by their experiments, peculiar appearances, ſuch 
as Ignitions, Exploſions, Efferveſcences of Gun- 
powder, Phoſphorus, Vitrification, Fermentation, 
and the like; they ſpurn at ſubſtantial Forms, and 
ſearch after the Phænomena peculiar to each Body, 
they laugh at all occult Qualities, they ſnew their 
appearances to the eye; indeed they don't pre- 
tend to explain a plaſtick Power, but that once 
granted, they proceed on experiments which they 
owe to a Verulam and a Boyle. 


Of the Uſe of CHYMISTRY in 
e. 


It ſhews us that the Solids are Earth and a gluti- 
nous Oil, to which a little water is applied, de- 
rivd from our nouriſhment : It ſhews us the na- 
ture of our Fluids, and the Thermometer ſhews 
us the degree of Heat in us. 

And as the Hydraulicks ſhew us, and diſco- 
ver daily more Phznomena on the Motion of the 
Fluids within our Veſſels, fo does Chymiſtry daily 
diſcover new properties in Bodies, both which ad- 
vance the Phyſiology very much: I ſpeak of true 
Chymiſtry. Anatomy belongs to Mechanicks, the 
Motion of the Fluids to Hydraulicks, Chymiſtry 
ſhews the peculiar attractions and other properties 
of Bodies. i. 


It 
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It conduces towards Pathology, becauſe our 
Juices grow thick, move flower or faſter by mix- 
tures, grow acrid many ways, are diſſolved, do 
putrify, and ſuch like, and we can't explain theſe 
without Chymiſtry. 

It helps the Prognoſticks ; for how can we ex- 
plain the greater frequency of the Pulſe, the Co- 
lour, Taſte, Contents, Cc. of the Urine, the na- 
ture of the Sweats, Spittle, Pus, Faces, E9c. with- 
out its aſhſtance 2 When the Pulſe augments the 
Heat by its frequency, the thinneſt parts fly off, 
the reſt thicken, the Oils are diſſolved, are made 
acrid, volatile and putrid ; the Salts are alſo ren- 
7 der'd volatile, and from gentle and ſaponaceous, 

become cauſtick. 5. 

It guides us in the Dietetick Part; for with- 
out its knowledge we can't gueſs how perſons that 
exerciſe too much have a putrid Blood; how 
Acids and neutral Salts profit ſuch ; how the ſe- 
dentary want exerciſe and things of eaſy digeſtion ; 
- which, and many more, Chymiſtry accounts 
or. 

As to the Curative Part, it conduces mainly; 
for we can't give victuals without knowing their 
principles, which ought to be contrary to any 
reigning preternatural ſtate ; Remedies are pre- 
pared by it that correct and expel, lenify and re- 
ſtore. I deſire you to read my Methodus Modendi, 
Verulam, Boyle, Engliſh and French Tranſattions, 
the German Ephemerides, Bobnius and Hoffman 3 
I omit Sylvins and Tachenius, becauſe they ſtrerch'd | 
its uſe too far; and read my Aphoriſms. | 
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Of the Uſe of CHYMISTRY im ME 4 
CHANICAL ARTS. 


By Mechanical Arts I do not underſtand Geo- 
metry, but ſuch Arts as require the dexterity of 
| 416 den the 
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the hand: As to Painting, the delight of Princes, 
Chymiſtry helps it very much. Thus Ultrama- 
rine, the moſt beautiful blue, is made out of La- 
pis Lazuli, ſo is Smalt, another blue; as alſo the 
beautiful green, and another blue dearer than 
Gold; all which are immutable by the Air; fo 
are Lacquers, and other black colours made uſe 
of by Painters, all made by the Art of Chymiſtry; 
likewiſe Enamelling, which cruſts over Gold like 
unto Glaſs, made of a metallick Matter and fix'd 
Salts. Painting likewiſe in Glaſs, which former- 


ly was uſed for Church Windows, as we ſee in 


Tergow, and which now is loſt, if ever, muſt be 
reſtored by Chymiſtry. 

Dying alſo is performed by this Art, which re- 
quires three things, to wit, waſhing with Lies, 
digeſting and beating ; the Lies are made of 
Urine, fix'd Salts, Soaps or Gall, which take off 
the oily parts. 24/y, The grinding of the Colours, 
ſo that they may penetrate well; Cornelius Drebell 
found out a particular art of dying the couleur de 


Feu or Scarlets, by mixing Cochineal and Spirit of 


Nitre, and boiling them in a Tin Veſſel along 
with Water ; without the latter circumſtance, the 
Spirit of Nitre would have eroded the Stuffs. 
34ly, The colours muſt be beautiful which this 
art teaches to make : I remember ſome time ago 
to have ſhew'd to Maſters of this art, colours pro- 
duced from Copper ſo lively, that they wiſhed 
they could dye their cloaths of ſo beautiful a co- 
lour, and there is no doubt but this may be im- 
prov d. 

Glaſs-making, which is moſt uſeful to Mankind ; 
by Glaſſes old eyes and ſhort ſights are aſſiſted ; 
by this we are able to ſee all things plain, being 


at the {ame time defended from Heats and Colds ; 


by this we keep things for ever, nothing corrodes 
them, even the Alkaheſt does not touch them; 
= 3 


D # 
3 Wd, —_ 


The Elements of CHYMISTRY. 29 


it was improved in Agypt; in Tiberius's time it 
was made malleable, and at Venice and in England, 
it is made very fine, of Sand, Flints and other 
Stones, along with fix'd Salts or Aſhes of Plants, 
which if roo many, make the Glaſs finer, bur it's 
apt to crack, and makes Bodies put into them to 
corrupt ; whereas in Glaſs that is green, green 
Tea, v. g. will remain uncorrupted for ever; hence 
for keeping things chuſe green Glaſs. Read Neri, 
Agricola, Merret, and Kunckel. 

As to making artificial Gems, Chymiſtry has 
invented how to ſtrike Glaſs with all colours, and 
if we could make them one and a half heavier, 
they would equal true Gems, but Lead makes 
them ſofter ; whereas if to this weight we could 
find how to make them harder, and ſtrike a fine 
colour, they would be valuable; but all this muſt 
be found out by Chymiſtry ; for this end Cryſtals 
may be made uſe of; and ſome have endeavoured 
by heating them, and plunging them into metal- 
lick Tinctures to ſtrike their colour, but thus made 
they are apt to crack ; others have cemented 


Cryſtals with Metals, and others again have made 


metallick Pigments, cruſted Cryſtals with them, 
and melted thoſe in the fire. 

Chymiſtry ſhews how to make Metals fit for the 
various uſes of mankind ; I ſpeak not of 'Tranſ- 
mutation ; if Gold be too pale, the Regulus of 
Antimony gives it a fine colour; if it be too flex- 
ible, it is made harder by Copper, as is Silver ; 
Braſs is made by Copper and Lapis Calaminaris ; 
Princes-Metal is made of Braſs and Zinc, which 
being gilded, looks like Gold ; and how. to gild 
or ſilver baſer Metals; antimonial or medicinal 
Cups are made by Chymiſtry. I wiſh Helmont had 
told his ſecret to us of metallick Rings that cured 
hemorrhoidal pains and convulſions ! It alſo ſhews 
us how to turn Ores into Metal. It has __ us 

ow 
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how to make Gold and Silver volatile, and how 
to fix them, as is now practiſed in Peru, with the 
Silver which they mix with Quickſilver, and then 
call it off, by which artifice they loſe nothing. 
'Take Butter of Antimony, put it into water, then 
{melt it, and it becomes a Maſs like Silver. Try 
Metals thus. Sulphur is deprived of its virtue 
of ſnatching up Metals, by adding Iron to it 
whilſt it is calcining ; and fix'd Salts do alſo pre- 
vent Sulphurs from making Metals yolatile. 'Thus 
much for Metals, 

In the Art of War what improvements has not 
Chymiſtry made! view Gunpowder invented by 
Bacon, improv'd by Schwartz, and communica- 
ted to the Venetians, further advanced by Coeborn, 
with Nitre, Sulphur, and the Lees of Wine cal- 
cind. See chymical Oils mixt with double Spirit 
of Nitre, and Balſam of Sulphur in a Glaſs on the 
fire, and then wonder. : 

In Natural Magick Chymiſtry has a large ſhare, 
Magick was not always taken in an ill ſenſe, for 
the Magi were reputed wiſe men: So Zoroaſtes, 
the Perſian Kings, and the Magi of the ſcripture 
were elteemed ; as to the Magi, whether they 
could do ſuch ſtrange feats as are 1aid, I don't en- 
quire, but that nature can effect wonderful Phæ- 
nomena is certain; what would people have 
thought of a man that wou'd have told them 
1000 years ago, he could blow up a tower at a 
diſtance ? And yet we now know this to be done 
by art, What if at that time they ſhould have 
foretold an earthquake at a certain hour? Yet now 
"tis done by freſh filings of Iron and Sulphur in 
equal parts moiſtened with a little water, buried 
under ground; how was a young rake recalled by 
Phoſphorus, his name being written with it at his 
bed's-feet, and called on by his chamber- fellow 


to ſee the wonder? See its effects in authors. _ 
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do two cold liquors fall into a flame in an inſtant 
with a trifling quantity of them ; what might not 
be done with a greater? And how much more do 
they flame in the exhauſted receiver? See Hoff- 
mam J. 3. Obſ. 15. how Spirit of Wine with a 
lighted brimſtone match put into the hogſhead 


1 and ſtopt up, flew up, and produced ſtrange ef- 


fects? how often do we change the colours of 
things contained in Glaſſes in a moment? how 
wonderful is it to give fight to the blind in the 
twinkling of an eye by couching? how tortuous 
is the meatus auditorius made to hinder too great 
a noiſe? Take care then, that children be not too 
ſoon expoſed to too much light or noiſe ; for un- 
uſual things move us moſt. The Count of Fur- 


ſtenburg asked Zwinger how he could ſeparate 


Iron filings from thoſe of Braſs ? he preſently 
ſtartled the Count with holding a Load-ſtone to 
the powders mix'd, and the Iron followed; na- 
tural Magick then is not to be reputed Witch- 
craft, but the reſult of the natural properties of 
Bodies. 

In Cookery it is alſo of great uſe, inſtructing to 
do every thing that appertains to that art; how 
ſerviceable is Glauber's method of preſerving 
meats from ſmelling, or of reſtoring them after 
they do ſmell, which is of great uſe to all Sailors, 
namely, his Spirit of Salt. He ſhews us out of 
malt and wheaten flower to make biſcuits that 
will laſt uncorrupted for ever; and Mr. Boyle 
ſhews us how to preſerve fleſh, eggs, Ec. from 
ſpoiling. 

In making winy Liquors, Chymiſtry lends its 
hand, as alſo in mending their faults, Vinegars, 
Cyders, Perrys, Elder-wine, and all others are 
made by this arr, and the Cyder of England does 
not yield to the Wines in France, Spain or Italy. 
We ſeldom make any other here than Elder, 

+ Gooſe- 
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Gooſeberry, or Curran-wine : Who but the Chy- 
miſt teaches to preſerve wines from fermenting 
anew, by a Sulphur match ; or to take off its 
acerbity by burnt lees of wine? or to abate its 
acidity, by crab's-eyes or chalk ? or to take off 
the crudities of Rheniſhes by Ceruſs, which how- 
ever occaſions Palfies ? 

In making Ale or Beer; what has been ſaid of 
wines, may be affirmed of Beers which Chymiſtry 
has taught us, which is ſo ancient, that Tacitus 
ſays the Germans made wine of corrupted barley : 
'Thus have I ſhewed the uſe of Chymiſtry in moſt 


arts; and if all artiſts were skilled in it, and would 


publiſh their knowledge, how great an improve- 
ment ſhould we advance to? 

Beyond all, the Alchymiſts have view'd nature; 
they can't create a muſtard-ſeed, v. g. but they 
have applied themſelves to underſtand the proper- 
ties of Bodies; they have obſerved ſome Bodies 
to have no plaſtick or ſeminal power, and there- 
fore don't they multiply or encreaſe; ſuch are 
fire, water, and the earth; as alſo foſſiles have no 
ſeminal power, yet they receive a nouriſhment 
that propagates them; that there is a Spiritus 
Rector in diſſolv'd metals; and a male and a 
female, and have ſhewed how to increaſe them ; 
Silver with them isthe female, Gold the male ; they 
plac'd a prolifick virtue in fire, and taught how to 
get the Philoſophers Stone ; they ſpeak darkly, but 
plain in many places, and I have learned many 
things from them ; I accuſe my ignorance, not 
their vanity ; if the ſtudy of them enriches our 
underſtandings, we gain by the bargain. 'Their 
inventions are the Philoſophers Stone, by turning 
ſomewhat mercurial into Gold, an art to turn all 
baſer Metals into Silver; to turn Gold into the 
Philoſophers Stone; an art to make an univerſal 


Medicine that would render Bodies the moſt 72 
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ea in their kind; how to make Gems like Foſ- 
ies; how far it is true that Quickſilver can be 
Fipened into Gold, or one Metal tranſmuted into 
Mother, cannot be defin'd: Bacon imitated 
Erhunder and Lightening, and Schwarts improved 
it; who then can tell what may be done? 


Of the CHYMICAL INSTRU- 
MENTS. / 


They are Gold, Fire, Mercury, Lead, Iron, 
Antimony, Nitre, a Smelting-por, a Retort and 
Receiver, Furnaces and Bellows, Filtring-paper, 
8 Glaſs Eggs, and the Athanor; how can we, wv. g. 
extract the whole taſte of Wormwood without fire ? 
We refer the Inſtruments to fix things, vig. Fire, 
Water, Air, Earth, Menſtrua, and the Tools. 


Of FIRE. 


It has been ador'd as a God, Chymiſts are cal- 
led Philoſophers by Fire, and its effects are ſo 
wonderful, yet its ſubſtance ſo inſcrutable, that 
it may be eſteemed a Spirit, and not a Body. We 
muſt entertain no ſpeculations concerning it; we 
muſt admit of facts, or natural Philoſophy will 
prove greatly fallacious; we muſt, like the Geome- 
ters, admit of no Hypotheſis, but allow things as 
unknown or known as they appear by trials; for 
as the elements of Fire are even in the Air itſelf, 
as well as in all other Bodies, tis hard to ſay, 
whether moſt Phenomena depend not on its 
action ; many errors having been entertained on 
its effects, let us ſuppoſe that we know nothing at 
all of it: We know whether fire be or be not 
in any place, tho we know not its nature; as 
| we know not what Thunder is, but when we 
name it, we know what is underſtood by the 
„ D word. 
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Mm 
word, This (Y ſign or word muſt be determined 


to denote one, and not many things; and this 
word muſt be ſo individual, as never to want its 
ſign ; and this fign muſt appear to our ſenſes, ſo 8 
as to diſcover its increaſe and decreaſe ; if theſe 
three circumſtances concur, we may uſe the word 
Fire ; and if they do, we may proceed to make 
experiments to diſcover its preſence, and that we 
do by examining its properties : In this lies the 
difficulty, how to diſcover that a Body, the cold- 
eſt of any, as ice, contains fire, where there was 
no ſign of it, but the contrary; I find Heat, 
Light, Colour, Rarefattion of Liquids, Combuſtion, 
Fuſion, &c. to denote Fire. 

Wherefore let us conſider theſe in order ; Heat 
is the firſt property of fire, but that does not ,de- 
termine the quantity of fire; ſuppoſe by the re- 
flection of a cloud, the Sun be exceſſively hot, 
then follow Thunders and Lightning, with Show- 
ers and Hail ; but theſe don't enſue, unleſs a great 
coldneſs ſucceed this heat; yet in this cold air 
there is then ſo much heat, that if it come upon 
us in a froſt, it would kill us ; and if a chamber 
were ſo far heated in froſty weather, entring into 
it would deſtroy us. 

Light is the child of Heat; tis ſaid, The more 
light there is, the more fire there is : but heat 
may be without it; fo Iron heated will burn, 


W 


(1) Here is a piece of Logick to little purpoſe. A ſign is, 
that which, beſides the ſpecies it imprints on our ſenſes, cauſes 
ſomewhat elſe to come into our minds ; thus the image of Ceſar 
is a ſign of Ceſar, becauſe it imprints in our eyes his image, ſo 
that we think of him; ſo the word ſtone is a ſign of a ſtone, 
becauſe the name fone is heard, and makes us think of a ſtone; 
ſo the word fire is a ſign of fire, becauſe by hearing fire named 
we think of fire; ſo heat is a ſign of fire imprinted on our 
Bodies, and raiſes an idea of fire. But why this metaphy ſical 
learning in a chymical treatiſe? 
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4 et in the dark you ſhan't ſee it; the rays of the 
Moon collected in a Jens gave great light, but no 
ere appeared, by darting it upon a Thermometer, 
as Hook fays; in the focus of Villett's Glaſs there 
- IF is no image of light, yet there is a fatal fire. 
; If fire may be without light, colours muſt not 
denote fire. 
: The more we ſearch into its nature, the more 
a difficulties we meet with; if it attenuates ſome 
Bodies, it unites others, let us then ſee whether 
there be no proper ſign to diſcover it by; now 
» A rarefaction is a ſign o proper to fire, that it 
may be called proprium quarto modo, ſc. omni, ſoli, 
Semper; and this rarefaction is generally in a 
| reciprocal proportion to the denſities of Bodies ; 


” | F 10 that the lighteſt rarefy the ſooneſt on the fire. 


F EXPERIMENTS 


3 
l Fire expands the hardeſt Bodies into all their 
|} dimenſions, ſo long as it is in them; ſo a Cy- 
linder of Iron which fitted a ring when cold, 
|} wont paſs through when 'tis heated, till it cools 
0 again; take two rods of equal length, put one 
in the fire, it grows longer than the other, and 
ſhortens every moment, till becoming quite cold, 
it is of the ſame length with the other; to deter- 
mine this exactly (See Plate 1. Fig. 1.) Take the 
body AB of Braſs or Iron, heat it, lay it down again 
near the other C. D. and you will ſee the diſtance; 
or take a Braſs-Rule (A B) Fig. 3. let the baſe 
{ 4 be moveable, and the Normal B be divided 
into degrees, heat it and lift it up, and the de- 
grees on B C ſhew its difference. This dilata- 
tion is conſtant and general. I obſerve that the 
denſer are leaſt rarefied. I find that. Glaſs which 
requires the ſtrongeſt flame to melt it, is leaſt ex- 
panded ; hence in 'Thermometers themſelves we 
D 2 mult 
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mult obſerve what ſort of Glaſs they are made of; 
I try'd one 'Thermometer with Quickſilver, and 


another filled with Alcohol, which agree, if the 


Glaſs they are made with be the ſame. 


This expanſion encreaſes according to the quan- 


tity of fire received into the Body ; I adviſe the 


trying the length of Iron in the coldeſt Winter, 


and the hotteſt Fire, and then we ſhall exactly 
know the degrees of expanſion. 

Aſſoon as Iron has received the utmoſt heat, it 
expands no more ; but it by a ſtrong Lens the 
fire were encreaſed, then would it expand more; 
hence all the parts of a Body are agitated in the 
fire from its Centre to the Circumference, and do 
rarefy gradually till the Body melts ; ſo that all 
parts, even of the hardeſt Bodies, are changed by 
the ſofteſt agent, and expanded till they melt. 
Whether the fire divides bodies into their ele- 


ments, or mixes them intimately, I know not ; but | 
if one grain of Gold be melted with 100,000 of | 


Silver, we find Gold in every part of this Sil- 
ver. 
The parts of Metals when melted, do attract 


each other, becauſe they all are globular like 


Mercury, when the violence of the fire is removed. 
Let two pieces of Metal be taken, you can 


never unite them till they are melted; does fire 


then act on the intimate nature of Bodies? 

Who wonders then how houſes newly built 
tremble without a puff of wind ? 

Hence in the Torrid Zone, Bodies are larger 
and lighter ; hence Pendulums go ſlower there. 

Hence is it plain, that fire relaxes all Bodies, 
conſidered as to its own action, and making hu- 
mours rigid and ſtiff, is only an evaporation of the 
watry parts. 
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EXPERIMENT If 


Cold contracts Bodies in all their dimenſions. 

1. The hardeſt Bodies whatever are ſubject to 
this law, whether Silver, Gold or Diamonds. 
2. And this Condenſation encreaſes with the 
cold; and in circular Bodies they are ſtraitned 
towards the centre; ſo that ſpherical Glaſſes be- 

ing full, will run over, if they are plung'd into 


cold liquors. 

* X 3. We can't tell how far this Condenſation 
would happen ſuppoſing an abſolute coldneſs, but 
N # the abſolute gravity is the ſame, whilſt the ſpe- 


cifick encreaſes. 
4. The end of cold is reſt, but of fire agita- 
tion of parts; Bodies are cold in their own na- 
ture; whether fire and cold act on the whole 
c | | ſubſtance, or reſt makes cold, or cold is when 
there is no fire? 
F. Pendulums go faſter near the Poles, becauſe 
they are denſer there; perhaps the heat makes the 


, Egquator higher, and cold depreſſes the Pole. 

| 6. It adds ſtrength, firmneſs and a ſtronger 
* þ © coheſion to Bodies; hence by meditating on Bo- 
4 | dies, we may find, that they are compound- 
ed of minute parts united; whether theſe 
* component parts can be further divided I diſpute 
1t Ki not, but they can grow much larger 5 thus De- 

| mocritus's Atoms are underſtood. 

Tk ». The viciffitude of heat and cold cauſes a 
bperpetual agitation of Bodies. 

, 8. There is ſo great a Succuſſion of theſe two, 


1 . a 
that the air now hot becomes cold again; the Sun 
heats us in ſummer, we are cool'd again in winter. 


9. The Sun, if it always heated us, would parch 
us; if 'twere always cold, all would wither. 


D 3 10. There- 
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Io. Therefore God has made various ſeaſons 
that things might be always in motion. 


creaied by Glaſſes or otherwile ? 

12. We can only ſpeak of comparative heat 
and cold ; that is, as we find it with us. 

13. It will be ſufficient to us, if we can mea- 
ſure the degrees of heat and cold. 


Per III. 


The Air is expanded with the leaſt degree of 
heat, as Mr. Boyle has largely proved. 


This is evidently proved by Drebbel's Thermo- 


meter ; the leaſt breath makes the liquor aſcend and 


deſcend, and it may be made ſo large, as to ſhew | 
the leaſt change of heat; let a large Glaſs AB, 
Fig. 2. Pl.2 have a {mall neck as EF, open at F; put! 


Finto ting d water, heat the Ball A, B, C, D, the 
air bubbles thro' F into the water ; abate the 
heat, the liquor mounts up again into the middle 
of E F, and leaps up and down as the heat abates 
or encreaſes; I like it with two Segments belt, 
v. Fig. 1, 2, 3. Plate 2. 

Cor. 1. The utmoſt expanſion is indeterminable; 
for heat a ſpherical Glaſs till *tis near melting, and 
jeal it hermetically, plunge it under water, and 


break off its end, ſome air ſtill remains in it; for 


it does not fill up, the air reſiſting its entrance, 
till by degrees the air mingles and exhales ; ſo 
that the fire rarefies the air, but does not quite 
expel it. | 
Cor. 2, A great heat rarefies Iron but little, but 
a little one expands the air vaſtly. 
Cor. 3. Increaſe the ſegments of Drebbel's Ther- 
mometer, and make the Tube ſtrait and long, and 
| you 
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11. We cannot determine the utmoſt degree of 
cold, nor of heat, both may be encreated far 
beyond our conception ; how may fire be en- 
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By 
* 


you may nicely diſtinguiſh any minute difference 
X of rarefaction. 

f 8 Cor. 4. The greateſt degree of natural heat in 
1 WW the air, rarely reaches 90 degrees in Farenbeit's 
X Thermometer, but Drebbel's is eaſy and uſeful, 
if at the ſame time we mind the air's weight by 


= 


t the Barometer, for ſo you nicely diſcover the 

minuteſt increaſes of it. 

Cor. 5. It is plain then, that the air is always 
moving, whether unconfin'd or ſhut up, ſince its 
rarefaction and weight are always varying. 

EXPERIMENT IT 

| 

/ The air contracts by cold in all its parts, as ap» 

;. | 7 pears whenever heat is removed. 

d Cor. 1. *Tis impoſſible to determine the ltimum 

„ minimum of the air's Condenſation, becauſe we 

, 3 cant baniſh fire entirely. 

it | Cor. 2. The leaſt decreaſe of heat condenſes the 

je air more than the intenſeſt cold; hence the air 

je © diſcovers the degree of fire. 

le] Cor. 3. Hence every the leaſt decreaſe of fire, 

eS or increaſe of cold, may be made viſible. 

t, Cor. 4. Hence the uſe of the aereal Thermo- 

meter will appear both by freezing mixtures and 

; | the winter's cold; in /ce/and 1709 the liquor ſtood 


d at 1, and 1730 at 5 in our phyſick garden; 
d and by freezing compoſitions, Salt-armoniac put 
into a glaſs along with Salt, and corkt'd up, were 
put into water and expos'd all night, the Thermo- 
meter was then at 530 above o; I put in freſh pow- 
| der of Salt-armoniack, and ſtirr'd, the Glaſs ſettled 
| preſently to 25 ; the degree of heat was then 513 
Sait-armoniac then, one to three of water, made 
| the cold encreaſe 28 degrees : 'The cooler the 
air is, the eaſier it is to freeze Bodies; at 325 
it is eaſy, not ſo at 60? ; when water is brought 
D 4 to 
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to be ſo cold as to ſettle the Glaſs to 32, more 
Salt-armoniac ſettles it 4* ; and by ſtill adding 
more to it, we at laſt freeze it, and create a | 


greater coldneſs than our country ever afforded, 


*Tis difficult to determine the point of freezing, 


but if we hang a Thermometer, ſo as to touch 
nothing, I obſerve a wet cloth expoſed grows 
ſtiff, when the Glaſs ſtands at 339. 

A Hoar is a beginning fro, and is firſt ob- 
ſer ved on bridges, which hang in the air and 
touch nothing, and therefore do beſt ſhew the 
temperature of the air; and as the froſt begins 
there, it alſo thaws there firſt; other Bodies freeze 
not till they are thoroughly cooled. 

The greateſt cold, produced naturally, ſettles 
the Glaſs to o'; and artificially produced to 4 or 

but Farenbeit, in 1129, wrote me ſomewhat 
. to wit, that Spirit of Nitre which 


was to water as 1409 to Iooo warm to 48, be- 
ing poured upon powder'd ice, ſettled the Glaſs | 
to 4 under o' ; and a mercurial inſtead of alco- 


holick Glaſs, it ſettled from 16 above © to I4 


under it, and by pouring the old ont, and ad- | | 


ding freſh to 29, and even at laſt to 40 under o; 
Spirit of Salt cold to 17 poured on pow- 
der'd ice, ſettled the Glaſs to 8 below o, and by 
pouring out that, and putting in more to the re- 
maining ice to 145 below o; nay, Pot-aſhes mix- 
ed with the ice, ſettled the Glaſs to 8 below o; 
Mercury in this Glas then was reduced to a bulk 
very imall, ſo as to approach near to Gold, ſince 
from 4.0 below o, to 6099 when it boils ir muſt 
{uffer a Condenſation equal to 640 of 10782, or 
69+ of its bulk : And how far cold can contract 
Bodies can't be defin'd. 
"1h 5. The air, free or ſhut up, is never at 
re 
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EXPERIMENT YT 


Rectified Spirit of Wine expands in its whole 
bulk every where, as appears in a Glaſs Bubble 
containing 1933 parts, ending in a Cylinder that 
contained 96 parts; this Glaſs in the cold place 
of the earth to N' 1 and with a warm hand it 
expands to 96. 

Cor. 1. Suppoſing the capacity of the Glaſs con- 
tinued the ſame (for ſurely it was dilated) the 
liquor expanded to +, part of its bulk. 

Cor. 2. If the contraction of the Glaſs by the 
utmoſt cold, and its dilatation by the heat of the 
hand were known, then the expanſion might be 
nicely known. 

Cor. 3. How does this weight differ at the Poles 
and the Equator? hence again we prove the earth 
ſpheroidal. 

Cor. 4. Veſſels that are not full in Winter, will 
be full in Summer; hence never fill your bottles 
quite full in Winter, leſt they burſt in Summer. 

Cor. 5. If Spirit of Wine be near boiling, it rare- 
fies to 174 parts in the Glaſs, that is 5+ part more 
than naturally ; buying things then in Summer, 
makes great difference; ſo if it ſettle 40? below 
o, and riſe to 114? above it, that is 214 in 1933, 
that is, it contracts and expands to ; of the whole 
bulk. 

Cor. 6. If the Spirit boil, you cannot obſerve 
its degree of rarefaction. 

Cor. 7. Spirit of Wine never reſts in the ſame 


| ſtate, but is always, open or ſhut up, condenſing 


and rarefying, and the ſame happens to it in our 
yellels, 
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EXPERIMENT VI. 


The etherial Oil of Turpentine is expanied every 
way by the leaſt heat. 

If Oil of Turpentine be pur into water, this 
plainly appears, for it riſes as the water heats ; 
and when the water boils, the oil riſes no higher, 
encreaſe the fire to what degree you pleaſe ; for 
once water boils it can be no hotter ; however 
the heat of boiling water encreaſes as the air is 
heavier, and vice ver/a ; thus Monſ. des Amonton 
and Furenbeit. From hence is it, that the heat of 
the Sun is greater when the air is heavieſt on the 
ſurface of the earth, v. g. and leaſt when it is leſs, 
as on mountains, &c. Thus heated water boils in 
the exhauſted receiver ſooner. In Papin's di- 
geſter let water boil, the water expands to , 
and air to ; the water is 30 hotter from the 
preſſure only; oil at 52, when boiling at 2120. 
bb. Cor. 2. Exp. 5. Alcohol boils ſooner and oil of 
turpentine later than water, tho' lighter, either 


from ſome affinity, weight or tenacity. 


EXPERIMENT VII. 


Rain-water heated gradually, rarefics gradually ; 
for it riſes from 56* to 2125, and then it boils. 


EXPERIMENT VIII. 


Quickſilver eaſily rarefies with heat; it riſes to 
2129 in Farenheit's Thermometer. 

Cor. x. A Lixivium of Sea-falt, Salt-petre, 
fix d Salts, all Liguors, Air, Oils, Water, Saline 
Spirit, Oil of Vitriol and Mercury, are all ſubject 


to this law. 
Cor. 2. This cauſe paſſes thro' all veſſels. 


Cor. 3. 'This cauſe is heat or fire, 
| S C H Qs 
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SCHOLFUM 


This cauſe where-ever it is, has two propertics, 
to wit, it penetrates and dilates. 


EXPERS MENT IK 


Pat one piece of Iron upon another, rub them 
together, they grow hor, ſparkle and become fire. 
Cor. 1. This experiment anſwers in all wea- 


thers, and ſooneſt ceteris paribus in cold weather. 


Cor. 2. It anſwers alſo in all places, but ſooneſt 
in dry places. 

Cor. 3. In Vacuum Bodies by attrition grow 
hot, as Hawkesby and Grave/ande ſhew. 

Cor. 4. Fire produced this way does, as all other 
vx does, viz, penetrates, heats, expands, burns, 
Oc. 

Cor. 5. The harder bodies are that are rubbed 
together, the ſooner do they fire, and the greater 
is the heat; the ſofter the bodies are, the longer 
ere they take fire, if they do at all: Iron 
cool'd in Summers Air is ſofter than when dipp'd 
in water; thus the axle- tree of a mill, if greas'd 
or lin'd with Lead, won't fire. A Hone oil'd 
won't fire with the razor, but will hear if rubb'd 
together; the hardeſt and denſeſt Bodies then 
fire the ſooneſt ; this even holds in wood, as ap- 
pears in the Sideroxylon (Iron-wood) of the Indians, 
which ſerves them for Arms, and fire alſo by at- 
trition. 'This holds in Steel and Flint. 

Cor. 6. The weight alone of two pieces of Iron 
laid upon each other produces no heat; but the 
greater the weight and the velocity of attrition 
are, the ſooner is fire kindled ; a ſmall velocity 
of attrition produces only a warmth, but a brisk 
motion added to the weight, ſoon fires. 

- „ 
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Cor. J. A flow motion of a rope does not heat 
the hand, but draw it through with force, and 
it will burn; ſo a file with Iron ſtrongly mov'd 
backward and forwards, heats, ſo docs a knife 
on a hone ; velocity then produces the fire. 

Cor. 8. Hence if weight, hardneſs and velocity 


concur, fire may be encreaſed infinitely, 


EXPERINENCT X. 


If any Liquid be interpoſed between two ſurfaces, 
little or no heat enſues ; put a little oil between 
the razor and whetſtone it never heats, which 
without that it wou'd; the ſame in Mills greas'd ; 
fo happens it in grinding Glaſs with oil or water. 
Cor. 1. Hence ſmooth and ſoft Bodies are unapt 
to heat. 

Cor. 2. The leſs Bodies are preſſed together in 
rubbing, the leſs heat is produced. 

Cor. 3. If other properties concur, but ſtrong 
friction be wanting, there is no heat. 

Cor. 4. Hence if there be large ſpaces in Bodies, 
and they cohere ſlenderly, fire is not made ſen- 
ſible to us, 241y, Or if there be no friction. 3dly, 
Or if no other cauſe concur to make motion in the 
ſpaces: In the vacuum at the top of the Baro- 
meter ſuch is the caſe. Shake this Tube in the 
dark, light (which is a ſign of fire) appears, but 
no heat: At the tops of high mountains Snows 
lie all the year; the higher then, the leſs mo- 
tion is there, and leſs heat. The Alchymiſts have 
ſaid, that in pure fire there is filence, reſt, and 
God dwells there; ſo ſaid the Hebræans, 
Exod. iii. Pf. civ. Epiſt. to the Heb. i. 12. 

Cor. 5. The ſudden heat of Metals appears by 
various examples; ſo a bullet thrown 600 feet 
in a ſecond, which motion is more rapid than a 
ſtorm, when it falls, is very hot, which depends 
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on the friction of the air, not the powder. This 
confirms what is ſaid above: So that altho' 
the Weather-glaſs with Spirit ſettle to o, yet 
there is beat in the air. 

If you expoſe Bodies of all kinds, Metals, Oils, 
Spirits, Oc. to the air, they are equally cool, 
and if you apply the Thermometer to them, and 
the vacuum of the Barometer, you will find them 
all equally hot. 

I could never diſcover any ſpace void of fire, and 
tis equally diſperſed thro all Bodies, unleſs cau- 
ſes concur ; I never found any magnet for fire, to 
unite, in any centre: However Iron may feel to 
us cooler than Feathers, it is not ſo in fact. 

When all things keep their forms and ſhapes, 
and heat is equally diſtributed every where, no- 
body thinks of heat; but when, v. g. wax melts, 
then fire appears. 

Where-ever fire is, there is motion, how little 
ſoever it appears to us; who is he that can aſ- 
ſign abſolute cold, or a perfect reſt in fire? If 
ever fire encreaſes, it rarefies; there is a principle 
in Bodies of attraction and of repulſion ; Bodies 
would ſtronglier attract each other, if fire did not 
hinder. This is ſeen in Quickſilver ſettling and 
contracting itſelf in Winter, and dilating in Sum- 
mer; the firſt is cauſed by its attractive force re- 
moving all heat, the latter by the repelling and 
rarefying force of heat. 

Fire does not penetrate Bodies, it only enters 
the pores, for Bodies are impenetrabſe; this im- 
penetrability is called Arrimuzia Democriti. 

So long as fire lodges in theſe pores, and has 
a free entrance and egreſs, no effects are obſervd; 
the puff of a pair of bellows don't ſettle. the 
Thermometer, therefore neither heat or cold are 
increaſed by this wind, for this don't diſturb the 
air; but if the whole air were diſturb'd, _ 

cat 
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heat would enſue ; why then does this blaſt cool 
us? Don't we find cold ſo troubleſome as to 
cauſe gangrenes? But the caſe is otherwiſe, no- 
body can live in air heated to go degrees, but our 
own heat is equal to 92, and in children to 94; 
hence we are always hotter than the air ; hence 
our cloaths are warmer than if expoſed to the air, 
and we warm the air around us ; if the air then 
is calm, we are warmer than it; and if a cold 
air comes, we grow cold; the air and our cloaths 
are cool'd, as if we put on cold; ſo that tho 
the wind don't produce cold, yer it cools us : 
This remark is of uſe in phyſick ; for let a per- 
fon be hot to 100 degrees, the air be 48? hot, 
the cloaths will be hot as 100; and the air near 
us hotter than to 4.8* ; for a man entring alters 
the Thermometer, which ſettles again upon his 
retiring ; let the air in this ſuppoſition be 60?, 
then our body is ſurrounded with this tempera- 
ture of the air; if the body be expoſed to a 
wind that moves 6 foot in a ſecond, then all the 
warmth of our cloaths will be reduced to 48, 
then we grow cooler by 12 ; and if this conti- 
nues, we grow cooler every moment; hence does 

the reaſon of this Phænomenon appear. 
Let therefore any wind ever ſo ſtrong blow, 
if no other cauſe concur, the Thermometer never 


alters; if then, we being over-heated, expoſe 


ourſelves ſuddenly to the air, or if weakly per- 
ſons overheated in their chambers, let in a colder 
air ſuddenly at a chink, what miſchiefs don't 
enſue ? Aſthmas, Pleuriſies, &c. 

We may now contemplate on the nature and 
action of fire; if two hard and heavy Bodies are 
rubbed together with great celerity, there ariſes 4 
vibration, /c. Contraction and expanſion, as in 
muſical ſtrings and bells, thro' the whole mals, 


and all its component parts, from whence all 2 
| noiſe 
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noiſe ariſes ; and as all this ariſes from attrition 
and agitation of the moſt elaſtick body, where- 
ever that is, fire-will appear; where it is not, there 
the body is all over of the ſame heat ; where- 
ever attrition is increaſed, the fire increaſes. 

Why do elaſticks only produce fire? becauſe 
they only vibrate: Why do the moſt elaſtick 
Bodies fire the moſt ? becauſe their vibrations are 
ſwifteſt: Why do ſoft and non-elaſtick Bodies 
produce leſs fire? becauſe they don't vibrate : 
Why does lead heat upon attrition ? becauſe its 
component parts are elaſtick, altho' the com- 
pound is not. Don't fluids generate heat? yes, 
if elaſtick, hardly otherwiſe ; waters hardly heat, 
yet as their elements are elaſtick, they hear by 
violent motion : if the tubes they are conveyed 
thro' be elaſtick, they heat the ſooner ; but if the 
tubes and liquors are elaſtick too, they heat 
and continue hot; this is the caſe of the blood, 
which the more watery, the leſs hot is it. Why 
is heat hindred by the intervention of a liquid? 
becauſe ſoft Bodies elude friction. Does elaſticity 
then augment heat? yes, greatly. If attraction 
did not determine Bodies to contract, what 
would become of fire? then fire would not ap- 
pear, as in mountains and mines. What happens 
in deep fountains, where the air is at reſt? there 
the heat is always equal, as is confirmed in the 
obſervatory at Paris. Why does Flint and Steel 
give the livelieſt ſparks in Winter? Gravity, Ela- 
ſticity and Fire are three univerſal things, or com- 
mon cauſes of actions in Bodies, to which if you 
add attrition, this queſtion is anſwered. 

Bodies the heavieſt at the centre of the earth, 
rubb' d ſtrongly together, would raiſe a ſtrong 
fire; hence it is, that this appearance is greateſt 
at the centre, and leaſt betwixt any Star and the 
: Earth, 
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Earth, becauſe fire is leaſt where there is no res 
ſiſtance. 

If the pores of a Body are ſo large as to admit 
Oil, Spirits, Gc. then theſe Bodies don't heat, 
but if they are ſo ſtrait as to admit nothing but 
fire, then they heat; or if two Bodies are poliſh'd 
and fitted, or if they are agitated ſo quickly that 


nothing can enter but fire, or if the elements of 


a Body are claſtick and ſtrongly knit together ; in 
all theſe caſes, fire will take place. 

I have often thought whether any Bodies at- 
trated fire more than others, and I only find 
that rarer Bodies take fire ſooneſt, and denſeſt 
are longer in cooling. | 

Percuſſion attracts fire, and makes Iron hot fo 
as to fire Brimſtone, becauſe this force ſhakes the 
inmoſt parts of the Body, and raiſes a tremulous 
motion in them. 

This heat is only raiſed by compreſſion, attri- 
tion and vibration, 

"Tis elaſticity that cauſes theſe vibrations, and 
their continuance. 

It may be asked whether the fire rais d pre 
exiſted in the Body; I ſay it does, and 'tis N 
percuſſion that makes it more evident and active. 

It appears then, that in the utmoſt known cold, 
fire reſides, which penetrates all things, and ex- 
pands all things but ſpace. 


EZXPERIMENT XI. 


Fire known by its rarefactive, motive, and pe- 
netrating power, collected in any ſpace, | moves 
and expands itſelf every way from the centre of 
that ſpace or body : As a proof of this, a lead 
or bullet plung'd into warm water, till it is as 


hot as it, and a red-hot poker, moye the Ther- 
mometer 


- _ 


r 
. 
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mometer equally with the water and fire they 
were heated in, each at the ſame diſtance. 

Cor. 1. Hence fire tends to all points indifferent- 
ly ; a little ſphere (of fire) placed in the centre 
of a larger, expands it ſelf around, ſo does it in 
the air (m) and this idea differs little from the 
idea of reſt. 

Cor. 2. Let a ſmall Globe of air A, Pl. 3. Fig. 1. 
be hotter than that in B, then I ſay that the 


expanſive force will be as the ſpaces of the parts 


placed around, to the whole circumſcrib'd ſpace. 
Cor. 3. Suppoſe a circle A, Pl. 3. Fig. 2. full of fire, 
touch'd by another B, draw Tangents CD, CE, 
to B from A; it is plain then, that the fire of 
A can't come to ; but from the Sector FC, whoſe 
2 geometrical proportion to the whole Globe A is 
7 eaſily found, as alſo the magnitude of the Cone 
C, D, E; and of the Segment D, I, E; hence 
the quantity communicated may be had. 

Suppoſe then by any phyſical cauſe, all the 
fire in this ſphere ſhould be driven directly in 
parallel lines towards another part, its whole force 
vill be ſo united, as that it will paſs from the Cylir- 


der, Pl. 3. Fig. 3. E, F, E, I, to the Globe K, G, I, B 


intirely ; ſo that the latter will be to the former, 
as the whole to a part, and as the parallel di- 

rection to the diverging one; but from the effect 
of combin'd cauſes, there will be produced a force 
greater than the former. But the force of the 
fire augmented to double, increaſes the efficacy 
prodigiouſly ; for at 32 it freezes, at 64 the air 


(u) Pray where do you place the fire but in the centre? And 
are not all qualities whatever intended or remitted in a recipro- 
eil duplicate proportion from the radiating point? What is the 
Sun, but this point from whence all heat is diſpers d? They 
then who are twice as near the Sun as we are, will be four 
umes hotter, ceteris paribus, 


To M. I. E is 
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is very hot; at 96˙ the air is fatal to animals; 


at 216% that is when 'tis hotter than boiling 
water, it deſtroys all animals. Since then the 
air of the greateſt circle in this ſphere is to the 
whole ſurface of the ſame as 1 to 4; the fire in 
the Baſe of the ſaid Cylinder being four times 
compacter, than in the ſurface of the ſphere, hence 
the fire will be more united and increaſed. If 
then it could be accurately known, how much the 
force of the fire to be expanded is increaſed, in 
proportion to the leſſer ſpaces into which it is con- 


dens'd, the reſt may be had. Suppoſe it were as 
the area's, the force would be quadruply greater 


from the quantity ; quadruply greater from the 
expanſion; and therefore it would be fixteen 
times greater from both. We ſhould try then by 
experiments, whether the expanſive force of the 
fire with reſpect to its denſity could be deter- 
mined. It is likely that this is very great in 
the fire; and therefore this parallel direction is 


the greateſt. 


EXPEARIMENT XII. 


The Sun (1343 greater than the earth, and 
diſtant from us 1254.3 diameters of the ſame) 
darts its rays in a paralle] direction, as all 
know, if nothing hinders it; and from the 
point of inflexion the rays run parallel again; 
this experiment proves it : In a fine winter's night 
at midnight, the Moon and all the Stars are 
lighted, nothing but the ſpace of the earth is 
ſhadowed ; let the Sun's rays in at a hole in a 
darkened chamber, the light is not ſeen but with- 
in the cone of rays. 

I his is confirm'd, becauſe the Sun's rays fall di- 
rectly on Bodies as it riſes and ſets ; ſo does it when 


reflected from Glaſſes; and in Optics *tis taught, 
that 
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: L that the rays of the Sun falling directly upon a 
Clas, are reflected in a direct line to another; 


and in this ſuppoſition their Caiculus anſwers ſo 


accurately, that the Phænomena anſwer to their 


F ⅛˙Q— . 


bm 
GM 


2 


demonſtrations. 


This paralleliſm cauſes heat in Bodies, and ſo 


it is whether we ſpeak of heat or fire; fo that 
this direction increaſes the expanſive force with- 
out any emiſſion of fire from the body of the Sun. 


But you will ſay, Why then does not a candle 


; heat a place? I anſwer, Becauſe it is diffuſed 
around, and unleſs you hold a body near it, this 
direction is loſt. 


Cor. 1. Aſſoon as this direction ceaſes, the fire 


and heat ceaſe; for then the rays are darted 


equally round, and if you put any body between 


the Sun and Villett's Focus, no heat enſues. 


The windows of bot-houſes for plants fhould 


be made to the ſouth ; they ſhould be erected 
from the pavement to an angle of 14* 3o', and 


the ceiling in the latitude of 52 ſhould be ſo 


2 


made, as to decline from a horizontal line from 
the windows drawn from the height of the lights 


towards the back wall, about an angle of 20? 


30'; for if the ceilings are not illuminated, the 
place is cold, and periſhes the plants (). 
Cor. 2. The heat produced by the Sun any 
where is much leſs than our native heat ; for our 
heat mounts the Thermometer to 925, but the 
Sun's only to 48®. I ſpeak of heat without re- 


| flexion ; for clouds reflect greatly, but never ſo 


as to ſet fire to Alcohol, Gunpowder, Sulphur, 


Ec. I abſtract from lightening : So that attrition 
produces greater heat than the Sun; we cant ſay 


| (n) As to the conſtruction of winter or hot-houſes, conſult 


Cardeners. 


E 2 tis 
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tis hot becauſe it is ſun-ſhine ; for Iron will fire 
Gunpowder, though it don't ſhine ; heat and light 
may be ſeparated. ; 

Cor. 3. The Sun's heat therefore never deſtroys 
any, unleſs by reflexion, as at Ormus it ſome- 
times happens from the mountains of white-ſalt. | 

Cor. 4. If the Sun ſhould ſhine at a time when 
all things are diſpoſed to an equal tranſmiſſion of | 
its rays, then would it act in parallel lines, but 
that ſeldom happens; hence its viciſſitudes of 
heat and cold. 1 

Cor. 5. Hence heat is ſeldom found the ſame in 
different places, by reaſon of theſe impediments 


of equal tranſmiſſion. 


EXPERIMENT XIII. f 


If the heat of the Sun falls upon black colours, þ ©. 
they retain the heat longeſt ; they ſooner heat, and 
ſooner dry, when wetted ; the more bright colours 1 
are, the more they reflect the light, and heat leſs; Þ 
hence white are beſt to wear in hot countries; J 
white heat leaſt, but dry lateſt, I have long | 
known that black Bodies burn ſooneſt ; all na- Þ y 
tural hiſtory confirms that white wood, lin- ra 
nen, paper, white-earth, burn ſlowly, but the 
blacks very quickly ; this is true, if Gunpowder, 
Oc. and black clouds breed thunder (og. 


EXPERIMENT XIV. 


Black things do not reflect a fiery heat; ſo ſmoak 
any burning-glaſs, even T/chirnbauſe's, and it burns 
nothing ; blacks are privations of colours, blacks 
are beſt for ſore eyes; how ſmall a matter then 
hinders the Sun's heat ! any black cruſt hinders it, 
whereas white things reflect the heat ſtrongly, as a 
ſpeculum of Silver, or Glaſs ſilvered behind. Be 

reflects 


(o) Boyle, 
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reflects ſtrongly, ſo does wood hollowed accurate- 
y; nay, even a ſpeculum made of Straw finely 
X wrought, burns ſtrongly ; other colours may be 
2 tryed according to Newton's ſtated laws of colours. 


; 


5 


Cor. 1. The colours of Glaſſes make the fire 


i ſtronger or weaker, 


Cor. 2. We may know what effect heat will 


have upon Bodies; black earth burns the feet, 
and ſpares the eyes, and the white earth cools the 
feet and hurts the eyes; umbrells may be made 
warm or cool, ſo may houſes, huts, Ec. 


Cor. 3. The Sun is hotteſt where the earth is 


black; and in Ormus and Gamron, the white 
3 


N 
ö 
4 


mountains make it impoſſible to live but under 
water all but the head (. 

Cor. 4. The fire makes water to mount into 
the air, and the lighter the air is, the eaſier it 
riſes ; when it is come high into the air, it con- 


denſes into clouds, which reflect the Sun, and 
make the air hot ; if the clouds are black it breeds 
Thunder. 


Cor. 5. We ſee then the reaſons of the ſudden 


viciſſitudes of heat and cold; where- ever the Sun's 


rays are parallel, it is hot, and vice verſd. 


EXPERIMENT XV. 


Suppoſe the Sun's rays were received upon a 


white body finely poliſhed, and ſo reflected from 


it as to be all united into a point, then would 
fre be all collected into that point. 


So much ſtronger will the rays be in this point 
or focus from their quantity united, as the place 
uniting theſe rays is leſs than the ſum of the ſpace 
f the ſurfaces of the reflecting Bodies. 15 

If by art, a parabolick Speculum could be 
made, denſe as Gold, white as Quickſilver, and 

E 3 elaſtick 


(2) Hence dangerous fevers happen to our failars. 


54 The Elements of CHYMISTRY: 


elaſtick as Steel, and the open of the baſis large, 
the whole force of the fire would be united in a 
point. m7 

Or if the ſpeculum were made ſpherical, of ſo- 
lid, white, hard, elaſtick matter, without raſures, 
the fire would be very violent. 

To mention no other, I ſhall only ſpeak of 
Villett's Glaſs of Lyons; who made a Glaſs of a 
certain mixture of metals, which is concave on 
one ſide, and convex on the other; its diameter 
is 40 inches over, and therefore its area is 1452 
1 inches, when the rays are admitted; tis fine- 
ly poliſhed on both ſides; it weighs 400 lb. French; 
the ravs are collected into half an inch ; its focus 
is 34 feet diſtant: So that the rays are collected 
from 7369 of a circle into one; hence in the 
focus there will be 7369 times more fire here, | 
than in the air from the Sun. 

This difference is great; but I have ſuppos'd 
all the rays to be reflected, which is not true; | 
for there are raſures to be ſeen by looking ob- 
liquely on the Glaſs, which diſtort many rays; | 
ſo that this computation muſt be abated : In 
the focus of this Glaſs branches of green wood 
flam'd immediately, metals and ſemi-metals melt Þ i 
in an inſtant, bricks and every thing melt in 
ſtantly into Glaſs. 

The cooler is this ſpeculum, the ſooner it burns; 
ſo that its effect is ſtronger in winter ; heat 
widens the pores of it, and leſſens its elaſticity, 
It being expoſed to the Moon at full, gave a vaſt 
light, but no heat to the Thermometer, and yet 
it burns vehemently all things when expos'd to 
the Sun; therefore fire and light differ: Thi 
diſadvantage attends it, that you can't hinder 
the melted Bodies from falling down, and you are 
hindred thereby from farther tryals on them; 

3  howevd 
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TV however it is ſo finely poliſhed, that it reflects 
better than Glaſs quickſilver d. 

Cor. 1. The Sun only gives heat and not the 
T Planets ; they may give light, but nothing be- 
ſides; ſo that aſtrology is vain and ridiculous 
from heat. 

* Cor. 2. Whatever changes we ſuffer from the 
2 fix'd ſtars or others, muſt depend upon gravity, 


n or attractions and repelling forces, which are not 
r determinable. 

2 Cor. 3. We may pronounce on Phænomena, to 
wit, water is ſnatched up into the air, it mounts 
; high, as the clearneſs of the weather and the air's 
15 ueight prove; it freezes there, appears in clouds: 
d | From the Sun's reflexion greater light is produced, 


ie | } ſometimes darkneſs ; when they ſhine, it is a ſign 
e, of froſt or ſhow; in hot weather they mount 
high, fly about, and are white, and preſently 
d they grow heavy, dark, and full of rain; if it falls 
in great drops as in ſummer, it is a fign the 
b. | clouds were hail thaw'd ; the higher clouds fly, 
s; | the more their matter cools, and even freezes ; and 
In the fiercer is their fall, from their altitude which 
od accelerates their fall; hence a ſmall cloud on high 
et in Aſia falling, makes the Ox-eye or Whirlwind ; 
in- white clouds are ſnow, and the Sun reflected 
from them heats; the part they ſhade muſt be 

ns; cold, becauſe the earth is ſhaded ; it can't then, 
eat Gentlemen, be any ſurprize to ſee the various 


ty, changes of ſeaſons, how great heats are ſucceeded 
aſt by great ſtorms; for ſuppoſe the clouds reflect 
yet the Sun, there muſt be a reflecting ſpeculum; 
to this being inverted, great cold and ſtorms ariſe, 


if by the force of gravity air runs into the Baro- 
meter at the rate of 22 or 23 feet in a ſecond ; 
what may not happen by ſuch ſpecula ? And 
m; thus may all viciſſitudes be underſtood. 


14 Cor. 4. 


« e 
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Cor. 4, Hence thunders, ſtorms and the like 1 
happen after froſt, becauſe the vapours are lifted 


up into the air by the {ucceeding thaw and 


heat. 


Cor 5. The rays of the Sun reflected from the, 


ground, houſes or mountains, in ſome places 
do raiſe heat; colours do alto change the heat, ſo 
do ſeaſons of the year ; hence heat differs ac- 
cording to thoſe circumſtances, ſome morning, 


ſome evening Suns are warmeſt; let us examine 


theſe things, which may vary according to the re- 
flexion ; hence valleys are hotter than plains ; cattle 


are cool in heaths, for they are thorow-blown, 


unleſs from reflecting clouds it ſhould chance to be 
hot ; hence heat is equal every where at like di- 
ſtance, if no other cauſe concur. 
Cor. 6. One word more; meteors owe their 
riſe to various reflexions of the Sun's paralleliſm. 


Cor. j. It would be of uſe, if we knew the propor- 


tion betwixt the quantity of inciding and reflected 
light ; light falling from a diamerer of two feet 
on a ſpherical concave, and reflected into a focus of 
an inch diameter, the magnitudes of this area 
and focus collecting the rays are in a duplicate 
ratio of the diameters ; hence rays inciding to 
reflected rays are in that proportion; but others 
who conſidered things phyſically were puzzled to 
know this problem, 

A great many rays that ſhould be reflected, are 
drowned in the pores of the reflecting body; for 
no matter yet uſed can be free of raſures, be- 
cauſe nothing heavier than ſteel has yet been 
uſed for that purpoſe. | 

Suppoſe you could make your ſpeculum ſpheri- 
cal and ſolid, it would appear black every where 
but in the focus; but you can't poliſh without 
raſures, as you may ſee by a microſcope, 1 

| ut 
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But ſuppoſe we get over this difficulty of po- 


lining, light is ſo heterogeneous, that ſome rays 


d | might not, nor could they be reflected; ſo that 


, _ — 
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you only can reckon the quantity of them, but 
know not what to ſubdue. | 
It is a queſtion, whether the force of fire be as 


its quantity, ſo as a double quantity acts with a 
double force; for we know that a greater quan- 


tity in a leſs ſpace, acts infinitely more than 


| f when diſpers d; Bodies at a diſtance beyond their 
ſphere of activity, act not at all as Loadſtones, 
3 which act, as Sir Iſaac Newton ſuſpects, in a tri- 


plicate reciprocal ratio of their diſtances, which 
Mr. Muſſchenbroeck Profeſſor at Utrecht, labours 
hard to aſcertain. 

Suppoſe many Loadſtones plac'd within the 
ſphere of one, they will all move ; but if one be 
plac'd in the centre of this ſphere of attraction, 
how do they move, and faſter as they approach ? 
ſo fire collected becomes more violent; Vi1lett's 
ſpeculum burns all in its focus, but five inches 
from the focus a Thermometer is not heated to 
190; condenſation therefore, or agglomeration 
raiſes all theſe agitations. 

It is not yet known, whether the reflecting 
force, where the parts of the ſpeculum make the 
rays red hot, be equally ſtrong at the axis where 
they incide, as about the upper part of the ſpe- 
culum, and therefore it may be doubted, whe- 
ther all the rays reflected and uniting in the fo- 
cus, do ſo unite, as that the force united an- 


ſwers to the number of rays collected. 


By covering any part of the ſpeculum, we 
can intercept any number of rays, and ſo leſſen 
their force; hence if we cover half, we may com- 
pute how far the force is leſſened, and whether 
that depends on the number of rays or any 
other law. - | 

Cor, 8. 
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Cor. 8. Suppoſe we cover the Glaſs, ſo as to 
boil water only, and then open it ſo as to make 
the Mercury aſcend to 424*, then there would 
be a double heat ; by ſuch compariſons we may 
encreaſe the fire infinitely, or leſſen it, and com- 
pute the aperture of the Glaſs. Fire differs from 
Cold only by the action of a reſiſting body. 

Cor. 9. The greateſt heat poſſible vitrifies Bo- 
dies; this appears in Vllett's ſpeculum vitrifying 
flints, Ec. but this is done by ſtriking fire with 
a flint and a ſteel, the ſparks are flint vitrified 


into globules, as you may ſee if you catch the : 


ſparks on paper (9). 
EXPERIMENT XVI. 


The rays of the Sun received on a ſpherical 


ſpeculum, and collected into a focus, do burn 
violently. This is evident in T/chirnhauſe's ſphe- 
Tical Glaſs, 4 feet in diameter, convex on both 
ſides, expoſed to a clear Sun at 9 or 10 in the 
morning, till 3 in the afternoon, the focus was 
12 feet from the Glaſs of half an inch. Ir burns 
all combuſtibles, and vitrifies. 


Cor. 1. The diameter of Villett's Glaſs is 43 


inches; its circumference then is 556; of T/chirn- 
bauſe's is 48 inches, its circumference is ; 
the inciding rays of the latter to the former's, 
are as 2304. to 1849, and yet VJett's is ſtronger 
much. | 
Cor. 2. Hence it is plain, that reſlexion does 
preſerve the rays more untouch'd than refraction, 
by which many of them are loſt. 
Cor. z. Villette's is , ſquare inches; its fo- 
cus is 72+ ſquare lines; the area of T/chirnhauſe's 


is 72%88. ſquare inches, and its focus is 725 


ſquare lines; ſo that the focus of the ſpeculum to 
that of the Glaſs is 1 to 4; hence is reflexion 
5 ſtronger 
(4) Phil. Tranſ. 5 
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ſtronger than refraction, and opac ſpecula are bet- 
ter than tranſparent Glaſſes; beſides the opac 
ſpecula may be made larger, the others hardly. 


Pity it is Princes don't encourage artificers to pro- 


cced further. 


EXPERIMENT XVII. 


T/chirnhauſe made a Lens of a leſs Segment, 
to receive all the rays, and to communicate them 
to the former ; he reduc'd the rays from 8 ſquare 
lines to 16. It burnt more than the former, bur 
many rays were loſt, I ſhall recite to you its ef- 
fects, to ſhew you that groſs fire is not required 
to do more than ſuffices to chymical purpoſes. 

1. Wet branches were conſumed into flames, 


and into aſhes in an inſtant. 2. Water boiled in- 


ſtantaneouſly ; I wiſh this had been try'd with Fa- 
renbeit's Thermometer of mercury, to have known 
whether it would have made water hotter than 
common fires. 3. 'Thin metallick plates melted 
gradually, but ſolid pieces ſlowly. 4. Brick and 
Talc grew red in an inſtant, and then vitrified. 
5. Sulphur, pitch, roſin, melted under water. 6. 
Wood in water ſeem'd outwardly ſound, bur tri- 
ed, was a coal. 7. If the matter was on any 
black baſis, the heat was greatly increaſed. 8. 
If the ſubſtances are plac'd on charcoal made 
from green wood, they ſparkle and fly away; 
Lead and Tin ſoon vitrify. 9. Aſhes of vegetables 
vitrify quickly. 10. Great things don't melt toon, 
but powders quickly. 11. Black things change 
preſently, but not white ones, or ſuch as become 
ſo; ſo chalk, lime, flints don't change. 12. Me- 
tals on porcelain vitrify ſoon, ſo it be heated mo- 
derately, and be ſo thick itſelf as not to melt. 
13. If the matter be plac'd in a Glaſs- jar, ſo as 
the rays fall on the body, and not on the 2 

| | there 
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there are ſtrange phænomena. 14. Nitre exhale; 
inſtantly into ſpirit, which our fires can't do with- 


out earth mix'd, or oil of vitriol. 15. The Moon's | 3 
rays give light but not heat. 16. It moves all | 
Bodies even in vacuo. This Glaſs therefore is | 


weaker than Villette's, but is fitter for trying fire 
by its effects. 

Cor. x. Water in the atmoſphere, or little pieces 
of ice gathered into globes, as they are greater 
or leſs, and tranſmitting the Sun, may produce 
more wonderful effects than this Glaſs. 

Cor. 2, I muſt remind you how the ſteel and 
flint do aſſoon vitrify Bodies as theſe Glaſſes, bare- 
ly by attrition. 

Cor. 3. There needs no Sun then, nor inflam- 
mable matter to produce the utmoſt effects of 
fire, as melting metals, Sc. 

Cor. 4. The Sun does not afford fire, tis only 
the direction of its rays that raiſes the latent fire 
of the body; a veil drawn before a Thermometer, 
or | illette's ſpeculum, there's no riſing of the 
ſpirit or mercury, nor any burning; draw aſide 
the veil, and the one riſes whilſt the other burns 
vehemently. | | 

Cor. 5. The greateſt heat poſſible would be, 
jf the foci of the ſpeculum, and the glaſs named 

ſhould ſo be ordered, as to fall upon the body 
at once, in a diametrical oppoſition ; clouds may 
act ſo. 
Cor. 6. This heat might remain, ſo long as 
theſe circumſtances continued, and yet no pabu- 
lum afforded. 

Cor. 7. Remove this circumſtance, the fire, the 
light, heat, and all effects ceaſe in a moment. 

Cor. 8. Fire ſeems then to conſiſt in the phyſi- 
cal power of expanding itſelf around equally, and 
where that power reſides, there is fire; where it 


is wanting, there's no fire. 
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EXPERIMENT XVIII. 


True fire can be joined to every ſolid, and re- 
ſide there long enough, nor does it periſh as in 
the aforeſaid fire. All Bodies expoſed to fire ſhine 
and melt; this is well known ; water itſelf, if it 
ſhould be turned into earth, would ſhine when 
on fire; hence ſome cauſe muſt detain the fire; 
for that from the ſpecula fires nothing, if it 
is only in the air, but periſhes ; but if it fall up- 
on an iron globe, till it is ſet on fire, it remains, 
* becauſe there it falls on a ſolid matter (r). 


' EXPERIMENT XIX. 


I his elemental fire is true fire; for the Ther- 

mometer riſes by the heat of hot Iron, and ſettles 

upon its removal, as you approach or retire (s) ; 

| ſulphur held to the red hot poker, as you ap- 

| proach it ſmoaks, and at laſt flames; and gun- 

poder, wood and other bodies flame with it; 

but alcohol exhales without flaming, which is 
ſtrange. 


EXPERIMENT XX. 


Weight is not what ſticks to the body, for Iron 
and Braſs weighed the ſame when red hot, as 
when cold in the ſcales, made with metallick 


(r) Where is the wonder, that the force impreſs'd on Bodies 
ſhould continue, altho' the agent ceaſed to act? That a ſtone 
| ſhould go forward in the fame direction it was thrown, altho- 
| the perſon who threw it, ſhould die the inſtant he delivered it? 
Or that a burning-glaſs ſhould light a pipe of tobacco? Or that 
| the air ſhould diſperſe the fire it receives? 

) Becauſe qualities are in a ratio of their diſtance from the 
| Tadiating point. 


chains, 
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chains, leſt the moiſture of the ropes might lef. i 


ſen the weight (7). 


Cor. 1. Fire forms a circle around it of heat, | 


which heats as we approach it (2). 


Cor. 2. The greateſt heat is in the centre of | 


this circle or this body. 


Cor. 3. It decreaſes as you retire from the centre | 
of this body ; and it vibrates all the time the fire | 


laſts there, till it quite flies off. 

Cor. 4. We can only gueſs at the proportion of 
fire by its effects; and ſince we know not the 
proportion of its power from its condenſation in 
reſpe& of that from its quantity, ſo long we 
dare not argue concerning its quantity from its 
effects. 

Cor. 5. Fire does not concrete into any corpo- 
real maſs, tho' it encreaſes the bulk, not ſo the 
weight. | 
Cor. 6. It does not leſſen the weight of Bodies. 
Cor. J. It is under the form of a third thing 


in Bodies. 
Cor. 8. There muſt be ſome cauſe that detains 


it from diſperſing. 
Cor. 9. Body is what retains heat, and the 


denſer bodies are, the longer do they keep hot; 10 
air loſes heat preſently ; gold keeps longeſt hot: 
That body which is hotteſt retains its heat long- 
eſt, the matter being the ſame; oil and water 
boiled retain their heat according to their pondus, 


() Pray what weight can we perceive may be added to 2 
heated body by the particles of fire in five Pounds ? A parallelo- 
piped weighing five Pound, would not take up more ſpace than 
1+ of a grain of air; and fire being lighter than air by 
a conſiderable degree, where will you find a ſcale that will 
ſhew us ſo nice a difference? 

(+) Qualities are intended and remitted in an inverſe dupli- 
cate ratio of the diſtances, twice as near, four times as hot 
| four times nearer, ſixteen times hotter, Keill, Introd. 


— nor 


| 
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nor does oil keep it longer for its tenacity. Fire 


| 


gives to every body only a certain degree of heat; 
but when a light body boils later, it receives more 
than a heavier; water is heavier than linſeed- 
oil: Water has 213 degrees of heat when it boils, 
and then it can grow no hotter; the oil which is 
lighter requires 600? before it boils; Quickſilver 
which is 15 times heavier than this oil, requires 
no more fire to make it boil than the oil; fo that 
the pondus alone is not the reaſon of their boiling 
* ſooner or later. Water then may extinguiſh fire, 
* ſince combuſtibles never burn with only 213 de- 
grees of heat. Tin and lead melt before oil boils, 
but not ſo with water in them. Hence when 
fire paſſes freely thro' a body, ſo as to make it 
boil or melt, that body can receive no more heat. 
To ſum up all this Corollary, a greater heat laſts 
longer, a denſer body retains heat longer; that 
heat ſticks longer in oily bodies, and that they 
therefore contain heat in proportion more than 
others that boil ſooner ; that the denſer, the more 
fire they require before they grow hot with a ra- 
rer body, and therefore require a longer time to 
cool. We may at length by experiments be able 
to ſolve theſe problems, To fill a given ſpace with 
ſuch a body, as it may grow hot to a determin d 
degree with the greateſt} fire, and, to fill a given 
ſpace with ſuch a body, as the greateſt fire poſſible 
may be retained in it, Tis worth enquiry, whe- 
ther Iron, being flower in melting than Gold, 
when it is melted, is not hotter than Gold when 
© melted, altho' denſer (x). 
| Cor. 10. The hotter Bodies are, the ſooner they 
cool with applying a cold Body to them; and 


N ( x) This is oppoſite to Sir 1aac Newton and himſelf elſe 
$ W ere. 


the 
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the denſer is the Body into which they are plun. 
ged, they cool the ſooner, v. g. much ſooner in 
quickſilver than in water, in water than in air, in 
certain proportions ; to ſoften Iron extinguiſh it | 
N amongſt the warm aſhes, to harden it in water. | 
4 Three cauſes concur to cool Bodies, coldneſs, 
N denſity, and ſtirring the body in freſh cool li- 
quors; ſo Iron hardens in cold water. 

Z Cor. 11. The reaſon why denſer Bodies cool 
heated Bodies ſooneſt, is, The diſtribution of the 
fire is as the bulk ; ſo that if there be Ibj of 
; water boiled and another 1bj of cold water, the 
| firſt has 212% of heat, the latter only 32, then 
212—32=180, and 180*=2=90® ſo that the 
heat will mount the Thermometer only to 9go?; 
hence the common degree of eat 030) vani- 
ſhes, and the exceſs is halved; but if you 
mix boiling water with quickſilver, there is a 
greater difference; for if the water was hotter 
than the quickſilver, if equal bulks were mixed, 


1 


then the temperature was hotter than half (as in 

water with water;) on the contrary, if the a 

quickſilver was hotter than the water, the tempe- die 

rature was Cooler than half the difference ; and * 
fat 


the diverſity was ſuch, as if three parts of hot wa- 
ter were mix'd with two of cold; or in the latter 
caſe, as if three parts of cold water were mix'd 
with two of hot; but if you take three bulks of 
mercury equal in extenſion, and two ſuch of wa- 
ter, then it is equal whether you heat the quick- 
ſilver or the water, there will then ariſe a tempe- 
rature equal to half the difference, as at firſt was 
ſaid of the water: So that altho' quickſilver were 
to water as 20 to 1, yet the heat meaſured would 
be equal, if the bulks be ſo. Theſe were Faren- 
heit's experiments, | 


Cor, 12. 
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Cor. 12. Heat decays laſt of all at the centre ; 


Fnence how long would a great and denſe Globe 
WF be a cooling? 


Cor. 13. The denſer the body, the leſs is its 


¶ſur face; the leſs the ſurface, the longer do they 
T-ctain heat; and as ſpheres are of the leaſt ſurface 
Jof all bodies of equal perimeters, they retain heat 
the longeſt. 


Cor. 14. And as bodies become of greater ſur- 


faces as they are divided, as in a ſphere into many, 
Zof a cube into two equal parallelopipeds, c. 
hence do theſe cool ſooner. 


Cor. 15. Hence the more ſolid are our fibres, 


the longer do we keep warm, as we ſee in ſtrong 

men; they keep longer warm than thoſe of wat'ry 

conſtitutions and weak fibres. 

Cor. 16. Tis a queſtion, whether the blood is 

hotteſt in the heart; but I fay 'tis of an equal 

"temper from the coldeſt blood of the veins, and 
; warmeſt of the arteries mix d. We can't bear too 


hot blood, nor too hot air. A bird, a dog and 
a cat were tryed in a ſugar hot-houſe ; they all 
died ſoon, and ſo do the men, if they don't re- 


tire; hence 48 times hotter than uſual, will breed 


fatal diſeaſes. 


Cor. 17. The denſer, the larger, and the more 


ſpherical bodies are, the longer do they keep hot; 
moreover, the lighter is the air it contributes. 
Cor. 18. Yet all bodies do ſoon cool in the air. 
Cr. 19. Is not vibration of the elements then 


a cauſe of the fire's continuance ? The found of 
bell continues for many minutes, and even 


longer than we hear it, as appears by ſand ſprink- 
ed on it. 


| Tow. I. F EX PE 


and cold as the reſt; phoſphorus is as cold 3M ; 
water in water; linſeed oil in a froſt, tho | 
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EXPERIMENT XXII. 


The denſer bodies are, whether fluid or ſolid . 
the longer they are in heating; this is plain by . 
boiling liquids, and by the Thermometer, fron MW? 
air up to Gold. ä 15 

Cor. 1. Hence bodies admitting entrance late, 
cool later. | _ F 20 


* 


EXPERIMENT XXII. 1 


The greater bodies are, cæteris paribus, th: 
ſlower they are heated. This may be looked upoi 
as an axiom. 


EXPERIMENT XXIII. 


The denſer and greater bodies are, they re 
quire more fire to heat them to the utmoſt heat 
v. g. bj. of Iron, a plate of it heats ſooner than: 
ſphere of it. Hence the ſurface is the meaſure c 
receiving and letting go the fire, . 


EXPERIMENT XXIV. 


There is no body found, that will b; 
hotter than all the reſt ; for if the hotteſt be 
dies reſt a while in the air of the ſame remperW 
ture, they are reduced to the ſame degree of hea 


don't freeze, is as cold as ice in a froſt ; the fam 
may be ſaid of alcohol, mercury, ſpirit of nitie 
ſteel, flint, and all others; 1o that no bod) 
whatever is diſpoſed more for heat or cold, noi 
grows hotter of its own accord than another. 


. Cor. 
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Or. 1, Has then a denſe body, in heating, more 
are in it? or does that greater quantity of fire 
TW compar'd, owe its heat to a greater fire applied to 
that body? or does a conſtant application of the 
name fire cauſe, that a greater quantity of fire is 
; got to that body ſo heated? 
r. 2. Whether the phyſical cauſe of the long 
detention of the fire in a heated body be the fire 
itlelf inſinuated into the body ? 
Cor. 3. Or whether the cauſe of this detention 
be the body heated and the fire too? 
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SCHOLIUM 


Thus have I effayed ſeveral enquiries on the 
nature of elemental fire, and as it reſides in bo- 
dies; as alſo its motion or attrition, before I treat 
of its nouriſhment ; this difference Chymiſts hi- 
therto have not conſidered. Now we come to 
common fire; an Iron-rod when heated is 68 
ilonger; a glaſs Cylinder a ſpan long heated is 35 
longer; a ring of metal is 185 wider; a glaſs 
Globe is extended 285g more by the heat of the 
hand; a Thermometer in hot liquor deſcends 
firſt, then aſcends; in cold, aſcends firſt, then de- 
ſcends; heat expands liquors per ſaltus; mercury 
in a glaſs heated by water till it boil'd aſcended 
gradually, therefore ſuch a Thermometer is beſt ; 
tuo rods of metal equally heavy, the one heated, 
the other cold, the hot one is lighteſt ()); if a 
live-coal be put under the cold one, they equipon- 
derate; if a coal be put under, tis heavier, if 
egg lighter, where there was an equilibrium 
efore. 


(;) He ſays otherwiſe before. 
F 2 Of 
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Of the PABULUM off FIRE. 


Since it ſeems indiſputable, that fire alway; Þ 
exiſts in the ſame quantity unchangeable, and that 
it inheres in ſome bodies, as gold, filver, &. 
without deſtroying them, we now Come to try 
in what bodies it may be bred and detained 
long enough; and even ſo encreasd as to con- 
fame them ; till no more of theſe ſuſtaining parts 
ſubſiſt, but have vaniſhed, | 4 

Wherefore affoon as theſe parts, and the body i 
is conſumed, we ſay the Pabulum is waſted, and l. 
juſtly, but it wants proof to affirm, that this P 
Pabulum is changed into elemental fire newly cre: ©. 
0 ted; and that it is encreaſed thereby; for hr. 


j would have ere this become of the world, if it had te; 
N been ſo augmented ? but we have no fign of 1 
15 this, for it is now, as it has ever been, without | 
increaſe. Cruquius proves this in his Tables of (far 
meteors, where he proves there ever was an equi- 242 
librium of heat. Whole woods on fire have not en- Tu 
creaſed it. Don't you wonder, that neither plants or be 
animals have ſuffered, as they would, in near 6000 wh | 
years, if the fire had encreaſed? But nothing has = 


yet happen'd ; they would have periſhed witi 
either too much or too little heat. The eggs df 
animals are burnt with a heat equal to 100, nay, 
in 70 they ſcarce are ever hatch'd. Inſects egg 
keep all winter, but die with any ſharp heat 
Hence the ſame heat is now as ever was from the 
creation; neither volcano's, nor meteors, nor 
ſtoves, nor furnaces, nor bombs, have encreaſed 
it, and I hope to prove that theſe pabula have not 
changed it. All things have combuſtible matte! 
wherefore we will examine them all. 

All vegetables will conſume with fire, whethe 


wet or dry ; all crude vegetables have watcr p 
it 
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its that are odoriferous, and inviſible, an acid 
That appears in a liquid form, an alcalini volatile 
, a volatile oil, a fix'd oil, a black coal, white 
lies, a fix'd ſalt in theſe aſhes, and earth: Now 
Het us ſee what it is in theſe that is inflammable. 

The plant firſt fumes and exhales in a pellucid 
ſmoak, the water with an acid or alcali in it; next 
L black ſmoak, and ſtinking exhales; then ſucceeds 


= flame which is clear of ſmoak, unleſs it goes 


out; if this ſmoak be received on any body, it 
makes ſoot ; laſt of all the aſhes are left, which 
in volatile plants is mere inſipid earth, as in gar- 
lick, Oc. (/. fetids and acrids) but in other 
plants *tis a fixed ſalt. 
| In dryed plants all is the ſame, only the water 
is not ſo plentiful; in rotten plants, and dry, they 
ſcarce flame, they only ſhine and give out a little 
falt. : 
© Hence then water has a great ſhare in the 
flames ; tor altho' it can never be heated above 
2125, and ſo can never be made to ſhine, yet if 
thrown on coals, it makes them burn, unleſs there 
be too much, ſo as to extinguiſh the fire; if 
thrown into boiling oil, finding 600? of heat, 
uhether hot or cold, it forces the oil to bubble 
and boil over, and fly about; for meeting with 
three times more heat, and making its way to the 
bottom by its greater weight, it muſt be toſs'd 
wonderfully ; ſo if to a mortar a little moiſt, you 
pour in hot fix'd ſalt, it is thrown and toſs d about 
wonderfully, and with hazard to the by-ſtander ; 
but this appears moſt in melted Copper, into 
waich if one drop of rain or moiſture falls, it 
lies out, throws down the furnaces, and kills all 
around. | 

Next, let us conſider the ſpirits in vegetables ; 
i find nothing in them fit to nouriſh fire; for 
I you throw them on the fire, they put it our. 
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der'd thinner by frequent diſtillations; that is, it 


E «+ gone ; hence oil is only inflammable. 
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For roſemary diſtilld affords nothing inflammable, 
order it how you pleaſe, but it extinguiſhes it. 

Then as for acids got from Box, Guaiacum, G. 
made pure by rectification, and appearing in 
liquid form, ſeparated from all oil, they extin. 
guiſh the flames; and the ſame happens from acid 
ſpirits got from balſams; nay, the acid got from Þ 
Turpentine does the fame. Sulphur indeed flames, Þ Y; 
but the acid flies off, and 'tis the oil only that! 


feeds the fire. 19 
As for volatile ſalts cleared of their water, pi. 11 
rits and acid, they fly off and don't flame, nei. In 
ther do the volatile ſalts produced from putre. e 


faction nouriſh the fire: I underſtand the volatile 


ſalts cleared of their oils ; for ſuch will flame. 
But oil when 'tis elemental, eſſential and pure 
oil, will flame, tho' leſs when rectified and ren- 


flames more, but ſmoaks leſs; its fœces after di 
ſtillations don't flame. When thus rectified it 
flames all away, and leaves no dregs. Drop a live 
coal into cold or hot etherial oil of Turpentine, 
it is extinguiſhed as if you dropt it into water 
Pour this oil-on the flame of a candle, and it puts 
it out; and the ſame happens to all eſſential oils 
whatever. 

All cinders, if you exclude the air, or throw 
on water, or ſmother them with aſhes, loſe their 
fire, and are black; they ſoon take fire again, but 
don't ſmoak ; however their inviſible ſteams will 
kill animals if a chamber be cloſe ſhut ; when 
their fuel is gone, they turn to white aſhes, and 
will not afford fire; ſo paper whilſt black when 
lighted, ſpangles till it becomes white aſhes, and 
then no more. This black is oil, the ſpirits, &“. 


The 
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W (2) The aſhes are moſtly mere earth with a little 
u, fix'd or volatile; the fix dd ſalt won't flame. 
Erne aſhes are ſo much earth, that workers in 
etals make cupels of them with water; they 
won't flame. 
Again we now ſee what it is that nouriſhes ele- 
mental fire; till flame appears there is a thick 
#/moak, when it breaks out, then this ſmoak va- 
Iniſhes (2); ſmoak then is a quick motion of mix'd 
parts, not yet ſet on fire fully: Flame then is ſmoak 

ſet on fire (Y); a bright flame conſumes all the 
matter without ſmoak, as may be ſeen in Daleſme's 
chimney, where all turns to flame and aſhes. 
3 The inſtrument invented by Daleſme, and much 
about the ſame time by Faftel, is as follows, Pl. 4. 
Eg. I. A, B, C, D, is a hollow Cylinder of Iron plates, 
in whoſe baſe B D, is a grate B D; this Cylinder 
is exactly fitted to a cylindrical tube E, F, &, and 
the tube E, F, G, is of the ſame ſize with A, B, 
, D, and of Iron, and is open at &, ſhut at E, 
if then the tube E, F, G, be firſt well heated, and 
charcoal put on B D, and on them ſome com- 
buſtible matter, then the flame rais'd deſcends in- 
to E F, and goes by F G, and out at G (the 
chimney); now all the ſmoak going this way, is 
forced thro' the flame that fills the tube, whereby it 
| loſes its thickneſs and falls into flame, and makes no 
| imoak, nor leaves any ſoot ; I alſo caus'd the ſame 
| machine to be made in another ſhape, Pl. 4. Fig. 2. 
A,B, C, D, E, F, is a hollow veſſel of Iron plates, 


Jl 

d | (z) He relates here the method of making fix'd falts, which 
N 5 done again at large in Vol. II. p. 51. Proceis 9, to Proceſs 
0 lf. p. 68. wherefore I omitted it, not being much in humour 
; with tautolopics. 


a) This he has told us often before. 
% So lays Sir Jaac Newton. 
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e 


. 


O, G, I, open at O N and , and of the ſame 


% _ 5 — 


and then a coldneſs begins above the grate: Put 
in any combuſtible matter of whatever ſort then 


. 


ſodered together; tis only open at top A, B, c, "Ml 
D, at the height of E I, there is a grate J, XK, L, M 
then on the fide D V, let there be an (c) ellip- | 
tical hole N O, of the breadth of M K, and of 
the height of E I, to which is applied the tube 


width; put live coals on L K, the erate, to 
heat the veſſel, at the fame time the air in the 
opening of the tube N, O, G, P, is heated; I 

put live coals on the part of the tube NP for 
the ſame end; aſſoon as the air within the 
grate, and in the tube NM. O, G, P, is heated, the 
heat that was firſt in the veſſel CK, above the 
grate with the coals, begins to leſſen; then in pro- 
portion the heat in F under the grate, and in 
the tube XN, O, G, P, increaſes; ſo that the force 

of the fire with its flames is driven downward, | 


on the grate, the ſmoak goes down thro' O, C, H 
and comes out at K without ſmoak, and there 
will be a great heat and crackling whilſt C K is 
cold; moreover bodies that us'd to ſmell whilſt 
burning, don't ſmell at all, but are all conſum'd a 
to aſhes under the grate; all the reſt are driven 
into the ſpace L, E, O, G, H: So that all the com- 
buſtible parts are turn'd into flame, and ſmoax - 
is combuſtible matter highly agitated, but flame 
is this matter ſhining by reaſon of the matter; 
being throughly heated. A gain, Guaiacum diſtilld WW 
if you put a candle to the ſmoak coming thro 
any chink, it flames; ſmoak is then near a-kin 
to flame: Nothing gives nouriſhmcnt to {moak 


but oil. 
(c) It chances to be a ſquare hole. 


Look 
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Soot is a woolly ſubſtance, it ariſes from ſmoak 
"IX which gradually blackens the matter, and by de- 
[Ml grees accumulates ; tis very inflammable ; it af- 
bords by diſtillation water and ſpirit, which ex- 
IJ cioguiſh fire, then oils that flame much, ſalt, 
and 2 black cinder. 

Oil then is the only Pabulum of fire, and this 
of any kind (d). 

Nothing crude from vegetables will nouriſh fire; 
vine produced from fermentation, and made pure, 
c caſt on the fire extinguiſhes it; and diſtill it into 
pirit, ſtill its ſteam ſcarce flames; but re-: diſtill 
it, it will flame away, which no part remaining 
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in the dregs after fermentation will. Moiſt Vege- 
tables heaped up do at laſt putrify and turn into 
flame, which dry ones don't, unleſs they be 


moiſtened. Aſſoon as they grow hot and then cool 
again, the ſubſtance is rotten, but this rotten ſtuff 
diſtill'd gives out water that choaks the fire; and 
for the reſt, it affords all that other vegetables 
do that are burnt or fermented. 

Vegetables perfectly putrified being diſtilled, 
afford a fattiſh ſtinking water, which is a water 
and a volatile oily ſalt, both theſe extinguiſh the 
fire; next this water comes oil, volatile ſalts and 
thicker oil, the oil only is inflammable ; eſpecial- 
ly the pitchy one. Laſtly comes the Phoſphorus, 
there remains the cinder, which is earth without 
Et fix'd ſalt. 

As for water, ſpirits, ſalts and earth, they 
grow hot, and communicate their fire to other bo- 
dies, but nothing, even in gums, flames; but in- 
flammable ſpirits and pure oils do always flame, 
ſo long as they laſt, and are the only matter that 
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(4) There is but one oil; all its differences ariſe from other 
mixtures, that are not oil, 
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is the alcohol or oil, the leſs fiercely they burn, 


hot cinder into ſpirit of wine, they are extin- 


none; cis very commonly ſeen every day. 
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nouriſh fire; when theſe are taken off the reſt 
won't flame; the other parts are highly agitated, 

and help to drive the flame to the inflammable 
parts, and hinder their too ſudden conſumption. 

Hence it is, that by this great agitation of 
the parts, the oily burns fiercer and ſtronger for 
the others being intermix'd ; for pure alcohol and 
other oily bodies, tho* they burn faſter, don't 
burn ſo fierce. 

All alcohols will mix with each other, and all 
eſſential oils will mix with each other; camphire 
will mix with alcohol ; all theſe have a coheſive 
property , alcohol when in water looks like little 
eels, 10.do oils with alcohol; the more perfect 
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and the purer, the weaker is the flame, Let us 
now ſee how the fire and its Pabulum works. 


EXPERIMENT I. 


Immerge a brimſtone match lighted, or a red 


guiſhed quickly ; let them touch the ſurface, it 
flames. 
Cor. 1. Plunging then extinguiſhes, but touch- 
ing the ſurfaces lights up a flame ; ſtrange (e)! 
Cor. 2. Fire then does not always make inffam- 
mable bodies flame. 


EXPERIMENT II. 


If alcohol be warm, and you approach within 
the ſteam with a lighred match, it preſently takes 
fire, but only the ſurface is in flames; if you boil 


(e) Our author fays this is a Phenomenon obſery'd as yet b, 


it, and ſhut it up in a cloſe chamber, and then ap- 
proach with a candle, there is a flame ſeen all over 
the chamber, that laſts a moment; the ſpirit burns 
only on the ſurface, not under it; ſo that heat- 
ing the ſpirit of wine, and making a large ſurface, 
are two methods of conſuming a larger quantity 
7 of it ; but putting a red hot cinder into it, it is 
7 ſon extinguiſhed, as if it were put into water; 
* for the ſpirit of wine's heat is leſs than that of 
the hot cinder's, and therefore is it extinguiſhed, it 
being reduced to 180“; and nothing of com- 
buſtible matter will flame with that degree; be- 
ſides plunging the coal, it is removed ſoon from 
the commerce with the air. 


EXPERIMENT MN 


Il have often thought with my ſelf, whether I 
could learn by experiments the action of fire up- 
on its Pabulum; 1 took ſpirit of wine and made it 
flame, and plac'd it under a glaſs bell, whoſe figure 
you ſee, Pl. 4. Fig. 3,4. ; ſo long as the glaſs is cold, 
the ſpirit's flame makes it appear clouded, 
but aſſoon as it is heated it grows clear; there 
can no ſmoak be ſeen, the flame is equal from 
the bottom to the top, but friz run down the 
glaſs; but theſe frie are not ſpirit of wine, they 
are plainly wat'ry ; the vapour at top does not 
flame at a candle, but it extinguiſhes a match; 
whether we can't ſeparate all the water from al- 
cohol any other way, or the alcohol turns into 
water, or the air ſupplies this water, I don't 
know. The alcohol is pure, made with ſalt of 
tartar, but water joins in eaſily with ſpirits ; this 
young Jeoffroy found as well as my ſelf, In order 
to a further ſearch into the nature of fire, I put 
matter into a cylindrical veſſel that was all com- 
buſtible, it flamed all away without ſmoak or 
dregs 
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dregs, turn'd into vapour, and that into water, | | b 


could go no further: I wiſh I could have had 
leiſure to have diſcovered the quantity of water; 
Feoffroy ſays, half alcohol was water. This ſeems 
to happen to alcohol, as it does to ſpirit of fulphur; 
in clear weather they get little ſpirit but ſtrong, 
but in rainy weather they get more and weaker; 
the air then ſupplies this water, and the ſpirit 
flies up and away. It may be that alcohol is x 
pure /pjritus rector, that reſides in a great deal of 
water; for my own part, I was aſtoniſhed to find, 
I could ſee nothing but water and a volatile vapour. 
All ſcience is limited; the Pabulum of fire turns 


into water, and becomes itſelf aerial. 


EXPERIMENT IV. 


Pour alcohol into any veſſel, place it upon a 
charcoal fire, and put the glaſs bell over it, make 
it boil but not flame, yet it throws off no ſteam, 
meanwhile you ſee ſtriæ running down to the 
bottom of the bell; when it has boiled well, ap- 
ply a ſulphur match to the upper orifice of the 
bell, it does not flame ; nay, this inviſible ſteam 
extinguiſhes it; but if you apply it under it, the 
ſpirit flames in an inſtant, and throws all about it 
furiouſly ; ſo that you muſt ſtand at a diſtance for 
fear of harm. | 

We find that the alcohol will flame with flame 
only, for boiling won't fire it. 

'The match takes hold of the ſteams floating in 
the bell in an inſtant, and all flames up till it reaches 
the veſſel in which is the alcohol, and then theſe 
flames ceaſe, and the ſpirit only flames till all 's 
waſted. Hence ſpirit of wine whilſt it boils and 
ſteams without flaming, diſperſes itſelf all around, 
and is unchang'd, becauſe it flames ſo quickly ; 


but our of the glaſs it loſes that force ; _— a 
oes 
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W Docs ſo much of the Pabulum of fire periſh, as it 
© -chales fame? Does it periſh and can't revive ? Is 
then the pabulum of fire reviv'd daily? that is, is oil 
and ſpirit re- created? by fermentation, putrifaction, 
vegetation and diſtilling? Or don't combuſtible 
matter conſiſt of much water and elemental fire, 
7 which being let looſe flies off? 


PBX 


Oil of turpentine cold extinguiſhes a lighted 
ſalphur match plunged into it, like alcohol; and 
ſo it does a live coal thrown in; hence oils do 
as alcohol does. 


1 — 3 S 
Sr rr 


EXPERIMEANT TH 


put a lighted ſulphur match to boiling oil of 
turpentine, it flames, but ſlower than alcohol; 
the finer it is, the leſs feces it leaves behind, but 
never becomes alcohol, becauſe ir does not mix 
with water. 


| EXPERIMENT VII. 


| Place oil of turpentine in a veſſel, boil it, place 
it under the glaſs bell, it burns as in the 6th Ex- 
| periment, but it has a thick ſmoak which runs 
| down the bell like water; tis very likely if theſe 
oils could be made as fine as alcohol, they would 
| not ſmoak ſo as to blacken paper. 


EXPERIMENT VIII. 


Mix water and alcohol in equal parts, fire them, 
the ſpirit exhales more faintly than when alone, 
and leaves the water at bottom, and the flame 


goes out. 
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EXPERIMENT IX. 


Diſſolve camphire in alcohol, and ſet fire q Þ 
them, the ſpirit burns away firſt, and then the 
camphire, and this appears in all caſes alike ; % 
That the finer oils burn firſt, the thicker laſ;, | 
and more fiercely as they are thicker. 


EXPERIMENT X. 


Set fire in the ſame manner to alcohol and oj 
of turpentine, the oil leaves a blackneſs on paper 
the alcohol burns quietly but the oil crackle 
when it is fired, and blackens. 


EXPERIMENT XI. 


Set fire to the Offa Lulliana or Helmontiana, the 
alcohol flies off, and leaves volatile ſpirit behind; 
now camphire being ſupposd ſuch a mixture, 
flames all away ; hence *tis a fine reſin, 


EXPERIMEANS XI. 


Mix alcohol and chalk, the alcohol flames away, 
and lcaves the chalk unchang'd. 


EXPERIMENT XI. 


GS FF, YH JE Lo 4 


Mix alcohol, camphire, oil of turpentine, and 
Helmont's offa, with chalk, add ſaw-duſt, and 
make them all into a maſs ; ſet fire to them; the 
alcohol flames off firſt, then the oil, next the cam 
phire, the reſt remain at bottom untouch'd. 'The 
firſt ſteam is inviſible, the next black and ſoot). 
We ſee the order nature obſerves in flaming ; tis 


eaſy to ſay that alcohol, oils, ſulphurs, _ a 
ome 
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ſome ſay, nitres are combuſtibles, but to tell us 
what it is in them that is inflammable, we muſt 


ay is hard. | 
| SCHOLIUM I. 


There is found then a body which is miſcible 

with oils and water, clear, light, moveable and im- 

mutable, which when ſet fire to, flames all away, and 

this is the only and true Pabulum of fire yet known ; 

* whilſt it laſted unconſumed, fire laſted ; and when 

it ceas d to flame, there was no further appearance 
of fire, therefore it may be deem'd a true Pabu- 
um: all the time it flames you obſerve no ſmoak, 
* which all others had; we indeed obſerve water 
| to iſſue from it; it is all combuſtible and volatile, 
nor does it leave any ſpark, as naphtha, petro- 
leum, camphire, and all others do; it does not 
ſmell as other combuſtibles do; hence *tis homo- 
geneal; it flames alone; hence the Pabulum of 
| fire needs no conſiſtent body; it unites with wa- 
ter, but repels it when in flames; it is produced 
| uniformly from all vegetables by fermentation, 
without which tis not bred ; the fire only ſhews 
it to contain water, but Helmont's boaſts are vain, 
E who ſays, by falt of tartar he can convert al- 
cohol into half water; ſolid vegetables are chan- 
ged as this alcohol is, /c. they conſume as it does, 


and being collected do flame again, and leave aſhes 
| behind, , 
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Alcohol reſembles fire, it coagulates blood, ſe- 
rum, choler, and whites of eggs ; fleſh, nerves, 
the bowels, and bread ir hardens, as if the bread 
were toaſted ; Is it a magnet of fire? Does it 
efferveſce with fire? All other oils tho ne” + 
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of firſt to ſet fire to any ſtuff; this fire is ſuc- 
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fine and ſubtle, leave fœces behind them, when 
conſumed with flames; alcohol leaving no fœces, 
all waſhing away, and having no mixture but wa- 
ter, if that could be ſeparated, what would it do 
Would it act like thunder, or burn ſucceſſively) 
As *tis either earth, oil, or water that adheres to 
alcohol, could we ſeparate theſe from it, and make 
it pure, it would be all fire; the more mixture 
of water, earth and ſalts, the more ſmoak there 
will be ; mix a hundred parts of water to one of 
alcohol, or ſet fire to green tho oily wood, or ſet ©. 
marle or any fat earth to burn, we find no flame, 
tis extinguiſhed; yet if the inflammable be in 
due proportion, the ſtronger will the fire be for 
theſe mixtures; the more ponderous are the com- 
buſtbles, the ſtronger will be the fire ; wood be- 

fore leaves, the cedar before the willow, the 
iron- wood before the poplar ; all bodies require 
heating before they will flame, and ſo much t 
heat is required as to make the oily parts boil firſt; N ri 
but as this is harder to effect in more ſolid than in 
lighter bodies, hence lighter bodies are made uſe 
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ceſſive, not inſtantaneous, ſo that the lighteſt fires 
firſt, the moſt terreſtrial laſt; and therefore as 
that contains little oil, the fire is not then violent; 
the fire is moſt violent, when 'tis in the middle 
way, between ſetting fire to it and its total con- 
ſumption ; hence very combuſtible matter does 
not afford a ſtrong fire : the force then of the 
fire depends equally, if not more, on the incom- 
buſtibles, than the combuſtibles, from the rota- 
tion of the parts that are not combuſtible from re- 
verbation, as Tin before fire roaſts meat ſooner. 
This rotation may be compared to a ball in a 
gun, which the powder don't conquer and ſet fire 
to, but it toſſes it away violently. There ſeem 


to be two cauſes of fire, the elemental fire, and its 
pabulun 
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E 111m alcohol; hence mixtures make it more 
iolent. The cauſe that unites the fire with its 
Pabulum, is the preſſure of the atmoſphere, with- 
Hut this all fire would be choak'd ; which is proved 
Thus, The air exerts a preſſure on all Bodies, 
Frhich, as may be ſeen by the Barometer, en- 
&-rcaſes and leſſens; whilſt it encreaſes, the fire 
burns the ſtronger ; for *tis as a pair of bellows, 
&which being double, and blowing the fire on all 
ſides, makes metals melt foon : ſo the air by its 
repelling force keeps the combuſtibles at work; 
7] dare not affirm that combuſtibles turn into ele- 
Rental fire by burning. 

; 
Of the PABULUM of FIRE from 

ANIMALS. 


Animals having the ſame principles with vege- 
tables, the pabulum is the ſame ; nay, phoſpho- 
Tus is made of vegetables as well as animals, as 
in muſtard has been experienced. Steams from 
men and beaſts may be ſet on flame, whether from 
the anus or pores. 


Y of the PABULUM of FIR N from 
FOSSILS. 


We obſerve the ſame laws to obtain here as in 
Ithe other two preceding, that nothing turns into 
fre but oils; and the thicker they are, the ſtronger 
5 the fire; no oil J have ſeen, mixes with water. 
Naphtha is not ſo inflammable as we have been 
od. Petroleum grows more inflammable by di- 
ſillation, but not ſo fine as alcohol; the purer 


a is are, the leſs they ſmoak ; coals ſmoak, and 
re ere foot and aſhes. Sulphur gives oil and 
m arth ; theſe make it burn the fiercer : ſo that its 


Tom. I. G effects 
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effects are produced by elemental fire, oil, and 


acid. | 

Cor. 1. Elemental fire rarefies all Bodies. 

Cor. 2. Tis uniform in all Bodies, and is not 
common to any Body known to us. 

Cor. 3. It is omnipreſent ; that is, it is in all 
Bodies whatever, whether full or in vacuo. 

Cor. 4. It is equally diſperſed in all Bodies, un- 
leſs ſome cauſe collects it or diſperſes it. 

Cor. 5. That collecting cauſe is attrition. 

Cor. 6. It expands itſelf around. 

Cor. 7. But that expanſion may be directed in- 
to paralleliſm, or otherwiſe, 

Cor. 8. The Sun is this directing cauſe prin- 
cipally. 

Cor. 9. Reflexion or refraction collects that 
cauſe. 

Cor. 10. Hence is there a third manner of col. 
lecting it. 

Cor. 11. Percuſſion is a fourth manner of col. 
lecting it, by Steel and Flint. 

Cor. 12. This laſt fire is not from the Sun, a 
to its matter. | | 

Cor. 13. It remains in Bodies for ſome time. 

Cor. 14. The time it remains is proportionable 
to the denſities of Bodies. 

Cor. 15. Nothing can always retain it (c). 

Cor. 16. What we have ſaid hitherto agrees to 
elemental fire. 

Cor. 17. The fifth manner of collecting fire | 
by fires ; this conſumes things into inviſibles, and 
is ſuppoſed to be fire. 

Cor. 18. Nothing but alcohol turns all into fitt, 
whoſe pabulum entirely conſumes. 

Cor. 19. Oils alſo are next to alcohol. 


(c) What does the Sun ? 


r 
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Cyr. 20. Fire is not made anew, nor deſtroyed, 
Ii is the ſame it ever was; it is not heavy. Boyle 
wrote on its ponderability : Homberg has given us 
experiments on it. Quickſilver grows heavier by 
$ c:\cination with the flame of a lamp. Du Clos 
ſhewed, that antimony calcin d by a burning-glaſs, 
grew heavier 15, altho it ſmoak d. Ziv. Reg. 
Antim. martial. finely powder'd by the duke of 
Orange's great Glaſs, grew Ziij. heavier, but loſt 
it in a true fire: All Calces afford the fame Phæ- 
nomena; I doubt not theſe experiments, but 8 lb. 
of Iron got no weight, as I tryed it. All Bodies 
don't acquire that weight; Du-Aamel and Hoile- 
Duc have found the affair other wiſe. v. Acad. des 
| Sciences, p. I4, 15. 
t Cr. 21. We ſee how fire may be encreaſed in 
any one part; we know how it diſſipates or vitri- 
fes, but we cannot ſay how far it can be aug- 
E mented, 
r Cor. 22. The utmoſt effects of fire hitherto 
known to us, is a production of phoſphorus in 
4% {W vegetables and animals, of glaſs in vegetables, 
and in foſſiles in melting of gold. It may be 
nouriſhed when collected any where, by alcohol 
las its pabulum, or oils, and encreaſed by bellows, 
by the true action of the Atmoſphere. Oc. 
| Cir, 23. Having conſidered how it may be col- 
pccted and nouriſhed, I ſhall paſs on to ſhew how 
t may be produced by mixtures. 


Ye 


{0 


18 
100 WHEAT ariſing from the MIXTURE of 


* VEGETABLES 


leruam, Boyle and Hook have conſidered this 
point, to wit, that hear has arole by mixing 
dings together, and which grew hot or cold im- 


ediately, and preſently returned to their priſtine 
Nate. 
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 T will firſt ſhew you the inſtruments uſed in 
A, B, CG, is a great Thermometer 
filled with ſpirit of wine ting'd, ſo long as i 
may be free in . B, A, to place any bodies in, 
the degrees are marked on the board E G, then 
place all A B, into any veſſel, pour on the |; 
quors one after another, and ſtir them. Pl. 5. Hg. 1 


EXPERIMENT 1 


Try theſe liquors, the Thermometer ſtands at 
44, plunge it in water it is at 44* ; plunge it in 
ſpirit of wine, it is ſtill at 445; pour the water 
to the ſpirit, and ſtir the glats, it is at 55*, ther 
it has role 11? (); hence the water and fpirit 
were equally hot before the mixture. 2. The air, 
ſpirit and water were . equally hot before their 
Commiſture. The air and water, the ſpirit and 
the air were equally hot. 4. The ſpirit and ws 
ter grow hot preſently, not from the heat they 
had before. 5. They grow hot from ſome phy- 
ſical cauſe upon mixture. 6. They only grow hot 
immediately upon mixture, not tho' you more 
them afterwards, 7. Then application of parts i 
the only reaſon of their heat. 8. This heat is cle 
mental fire, as'appears by the Thermoſcope. g. 
Much hear is loſt while the Thermometer heats. 


EXPERIMENT IL 


The Thermometer being at 44%, water and 
alcohol at the ſame degree; mix, and the Glab 
riſes to 62® ; hence, 1. All may be gathered, # 
in a forenamed experiment. 2. Alcohol heats more 


d] Motion makes the liquors warmer, and that makes then 
mount in the glatt. 
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with water than ſpirit. 3. This heat depends on 
W the quantity of alcohol. 4. Alcohol and alcohol 
mixed don't produce more heat, but with water 
Ir does. 5. The purer the water is, the more 


is the heat. 
EXPERIMENT IM 


Alcohol alcalisd, water and the glaſs are at 
* 0%, mix, and it ſtands at 54* ; hence, 1, The 
lame may be ſaid as in Experiment 1ſt and 2d. 
2. Alcohol alcalisd grows hotter than ſpirit of 
wine, but leſs than water and alcohol. 3. The ſole 
heat is from alcohol and water. 

| Theſe things may be compared with what Geof- 


ſroy mentions, in his Monum. Act. Reg. Sc. Anno 


— 
e 


rr 


8 
3 
1 
, 


1723, p. 13. This is obſervable, that heat is pro- 
, | duced only in the moment of commixture, which 
g is greater the quicker you do it, and not after- 


wards, altho' you ſhould ſhake them together; 
bs the heat abates every moment. Wherefore 
we infer, 1ſt, That the phyſical cauſe of heat 


o: WE .- .. 
„ ariſes in the moment of contact; the liquors grow 
i cbague whilſt hot and pellucid, afterwards bubbles 
rie in the moment of mixture, but preſently diſ- 


appear, the reaſon of which is dubious. 2d/y, This 
bet does not ariſe from the united ſubſtances, 
but from the union of the parts; and gun-pow- 
der does not ſooner flaſh then this heat ariſes. 34005, 
| Wecan't determine the reaſon, but ſuppoſe it to 
be attraction that cauſes the heat, and repulſion 
We the cold; once this attraction is ended, there is a 

WT felt, from whence the cold proceeds. 4:h1y, There 
is a determinate time therefore for raiſing this heat, 
and producing this cold. thy, Hence cold parts 
en ath'd with alcohol, grow warm. 
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mixed with the blood will raiſe no heat as to ti 
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EXPERIMENT IV. 


If Wine and Water be mix'd together, 


little or no heat is produced, whence being 
equally warm of their own nature, they remain 


ſo. 2dly, Therefore wine being applied heats ng 
more than water. 2aly, Therefore the heat pro- 
duced in us after drinking of wine depends upon 
the ſtimulus, not upon the heat that pre-cxiſt. 
ed in the wine. 


EXPERIMENT V. 


Vinegar and water mixed, produce no heat; 
wherefore, rt, Their heat being equal before, 
were equal afterwards, 2diy, The cooling hex: 
of vinegar depends upon ſome other phyſical 
cauſe. 


SXPERIMENCT VI. 


Oil of tartar and water, before and after the 
mixture arc equally warm ; whence the moſt ficry 
liquor does not appear warmer than water, which 
is a paradox. 24/y, A fiery liquor mixed with 
water, does not diminiſh its coldneſs. gdly, A 
ficry alkaly diluted with water excites no heat with 
any other water. 4thly, Therefore the ſame 


reſpect. 
EXPERIMENT VII. 


Water and oil of turpentine mixed raiſe nc 
heat; Whenee, 1/f, A heating eſſential oil ha 


no more heat in it than common water. 2%) 
This oil being near as hot as alcohol, does 10 


heat 


yore 2 Wen 
2 8 — 21 n pn OY 8 


The Elements of CHYMISTRY. 87 


boat like it. 3dly, Therefore can't this oil heat 
the water of our blood. 


EXPERIMENT VIII. 


* Mix a perfect alcohol and oil of turpentine, 
they produce no heat; wherefore alcohol mix d 
with the oils of our blood, will produce no heat, 
tho' it may in the ſerum of it. 


V 
* 
& 


EXPERIMENT IX. 


' Spirit of vinegar and oil of turpentine apart, 
mount the glaſs to 44 degrees, but mix'd, gra- 
dually they raiſe it to 45 ; wherefore vinegar and 
me oil are equally warm. adh, By mixing them 
ſome heat ariſes. 3d/y, We fee that acids with 
coil produce heat, and the heat here is little, be- 

© cauſe the ſtrongeſt vinegar contains but an Soth 
part of acid. Homberg, Act. R. Sc. F. 1. p. 52. 
/e, Therefore vinegar, with reſpect to our oils, 
creates ſome heat; and in this manner vinegar 


NL 


e differs from water. 
"i 
ch EXPERIMENT KX. 


tb 

1 Vinegar and alcohol being equally hot with the 
chair, namely of 422, being mix'd, raiſe the glaſs 
ne d 52; hence alcohol and vinegar of themſelves 


are equally hot. 2dly, After mixture heat is 
raiſed, 3dly, Alcohol raiſes more heat with 
vinegar than oil, 


EXPERIMENT XI. 


Oil of tartar and of turpentine mounted he 
glaſs apart to 45 each, but mix d to 48', Hino, 
| G 4 * 4 \ 
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A notable heat is rais'd in the mixture. 
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i/t, They are equally warm of themſelves. aj, 


EXPERIMENT XII. 


Vinegar and oil of tartar, each apart, moun 
the glaſs 46, and being ſuddenly mix'd, they be. 
came no warmer; but here 1 mix'd three 9 
vinegar to one of oil of tartar ; hence in the unit 
ing of theſe oppoſite ſalts fire is not collected. 


SEXPERSFMENT XII. 


Alcohol and oil of tartar, per delig. of equi 
coldneſs with the air, raiſe the glaſs from 64 t 
68. | 


EXPERIMENT XIV. 


Alcohol of equal warmth with the air, to wit 
of 4% blended with dry ſalt of tartar made i: 
aicend to 519. 


EXPERIMENT XV. 


Put one part of dry Salt of tartar to three part: 
of water, they mount the glaſs from 47 to 57. 


EXPERIMENT XVI. 


Mix three parts of either with one of dry ſalt c 
tartar, they mount the glaſs from 43 to 49. 


EXPERIMEN T XVII. 


Mix one part of dry alt of tartar with thre 
of oil of turpentine, the glaſs riſes from 43 to 45 


From: 
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= From all theſe we learn, 1/, That all ſimples 
I ;reated chymically are equally hot with the air 
$ they reſide in. 2diy, They only grow hot upon 
the mixture, and return to their former temper, 

ahh, This heat therefore is not produced from 
cheir Subſtance, but their union. 47hbly, Alcohol 
and water are the chief that have this power of 
generating heat. 5%, Salt of tartar and water 
are the chief amongſt ſolids and liquids mix'd, 
that generate this heat. 6zh/y, Next to theſe, al- 
cohol and ſalt of tartar have the chief power, 
Now let us view animals. 


| Of HE A T producible by the Mixture of Ani- 
| mal aud Vegetable BODIES. 


EXPERIMENT I, tryed various ways. 


Urine kept till it is of equal temper with the 
ambient air, mix'd with equal quantity of water 
of the ſame heat, does not change the glaſs ; if 
mix'd with alcohol, it riſes from 38 to 49 ; tis 
not changed with oil of turpentine : with ſalt of 
tartar it riſes from 38 to 39 ; with the ſtrongeſt 
vinegar it is not changed, nor with ſpirit of urine ; 
| with ſalt of urine it falls two degrees; with ſpirit 
ol nitre it riſes from 38 to 93; with ſpirit of 
| falt it riſes from 39 to 43, with oil of vitriol 
| from 39 to 54. 


It 


rt; 


To] 
EXPERIMENT It. 


Putrified urine of equal temper with the air, 
mixed with water, made the glaſs deſcend a little ; 
with alcohol it mounted from 38 to 45; with 
oil of turpentine no change; with oil of tartar 
from 38 to 36; with the ſtrongeſt vinegar from 
37 to 38 3 with ſpirit of urine from 38 to 36; 
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with ſalt from 38 to 32 ; with ſpirit of nitre from 
38 to 40; with ipirit of ſea-ſalr from 38 to 41; 
with oil of vitriol from 38 to 45. 


SAPERTMENTS II. 


Salt of urine ſublim'd with ſand, from fre 
urine mix'd with water, made the glaſs deſcend 
from 40 to 38 ; with alcohol it roſe from 40 to 
41; with falt of tartar from 40 to 45; with the 
ſtrongeſt vinegar thicken'd to half, from 42 
to 44; and with ſpirit of nitre from 43 to 60. 


EXPERZFMENS IV. 


Spirit of ſalt-armoniac made ſalt of tartar, 
mix d with an equal quantity of the ſtrongeſt 
{ſpirit of vinegar, being both of equal warmth 
with the air, the glaſs from 44 to 4.8, with the 
ſtrongeſt vinegar thicken'd to half from 44 to 47 
with ſpirit of ſalt diſtilled with bole, and recti- 
fied from 46 to 64.; with ſpirit of nitre diſcilled 
with bole from 46 to 82. 


Of producing H E A T by the Mixture of 
| FOES L © 


EXPERIMENT I. 


To three ounces of water hot to 47, put one 
ounce of powder'd nitre, the glaſs deſcends to 
36* ; to three ounces of water hot to 48”, put 
one ounce of borax powdered, it deſcends to 45 

; with three ounces of water hot to 4.6”, put 
one ounce of ſea-ſalt, it deſcends to 43; to three 


ounces of water hot to 4), put one of falt-ar- 
moniac, it deſcends to 28; to three ounces of 
«ater hot to 45*, put one of oil of vitriol _ 

| rectie 
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rectified, it riſes to 60 to two ounces of pure 
alcohol hot to 47, put one of oil of vitriol 
not rectified, it aſcends to 60; to three 
ounces of ſpirit of vinegar hot to 46, put one 
ounce of oil of vitriol not rectified, it riſes to 609. 
Ceruſs, whilſt it efferveſces in weak Ag. fort. 
makes it riſe from 44 to 57; fileings of tin, 
whilſt it efferveſces in Ag. Reg. it riſes from 445 
to 56; fileings of iron, whilſt it boils with Ag. 
Reg. makes it riſe from 44 to 160. | 

[ have tryed ſeveral other experiments, but 
fear I ſhall be too tedious; one thing I have ta 


ſay, If you take obiervations on the three king- 


doms, and mark them down, this hiſtory will at 
laſt be complete with reſpe& to heat raiſed on 


mixtures of Bodies on each other; for my own 
part, I have not been ſo accurate as I ſhould 


have been, leſt I ſhould abuſe your patience. 
have uſed the largeſt Thermometers in theſe 
trials; and conſidering the ſmall quantity of 
liquors ſo large a body is immersd in, it may 


| ſomewhat change the events; but if you have a 


mind to try them alone, I adviſe to Farenbeit's 


{ Glaſſes made with Quickſilver, they being the moſt 


accurate of any, 


Of FIR E produced ina cold BODY, barely 
from the Acceſs of the AIR. 


'As Chymiſtry is always inventing new things, 
lo nothing after Gun-powder, is more wonderful 
than phoſphorus, which upon the contact of the 
air, riſes into fire. 

Animal humours, upon putrefaction, and cal- 
ling off the volatile oils and ſalts, leave a coal ; 
waich mix'd with three parts of ſand, or fine 
Powder of wood, or two parts of charcoal, and a 
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in ſubſtance ; but it differs from either by its 


Phil. 1683, p. 1457. Homberg Mem. Math. & 
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half of alum, and put into an earthen retort, and 
called off by a fire of the laſt degree, gives the 
phoſphorus in water, which the recipient contains. 
and this is form'd under the water upon the fire 
into rolls. This phoſphorus of Craffi's, Kunckel', 
or Boyle's, is kept in water, but aſſoon as it touches 
che air, it is ſet on a flame at once, and can 
hardly be extinguiſhed ; whilſt it remains in the 
water, if the air be warmer, it ſhines in the 
dark; and being viewed by a Microſcope, in the 
open air, and warmer than uſual, it ſeems to 
boil, and then burſts out into flames, and leaves 
behind it an acid like Oil of Vitriol. It being 
analys'd, reſembles Sulphur in nature, but wax 


ealy aſcenſion. J. Boyle Noctiluc. Aer. Slare. Af. 


Phyſ. An. 1692 p. 74 ad 80. Nieuwent, p. 520. 
Hoffm. Diſſ. Chym. Phyſ. p. 336. 

There is another phoſphorus invented, which! 
had from Homberg 1712, publiſhed 1716, p. 60 
in Diar. Eruditor. the firſt was found by one ſeek- 
ing the Philoſophers Stone in urine, and the latter 
by another ſearching after the ſame in human ex- 
crements ; tis made thus, Take human dung, or 
feſh, or any ſoft part, or any vegetable flower, 
fry it to a black powder in a frying-pan ; of this 
powder take one part, and alum three or four 
parts, mix them, burn them, always ſtirring, til 
they ſmoak no more; always powdering them 
afreſh, if the alum coagulates ; put this black, dry 
powder in a dry Glaſs-bottle of a ſmall bore ; 
cover the orifice with a looſe paper, that the alt 
may paſs and repaſs, put this bottle into a cru- 
cible, whoſe bottom is covered with ſand, fo as it 
touch not the crucible; put this-crucible on coals 
with the bottle in it, encreaſe the fire, ſo as the 


crucible, fand and bottle may be heated; mw 
: Al. 
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ail theſe on a violent fire for an hour; whilſt it 
js thus hot, wax up the bottle that no air get in, 
jet them cool gradually, and you have a black 
phoſphorus ; pour out ſome of this black powder 
into the air, it fires in an inſtant, but loſes its 
farce preſently in air, but keeps for three months 
if no air gets at it. If any moiſture gets to it in 
the time of preparing of it, the experiment is 
loſt; and the air is expell'd by the fire whilſt it is 
making ; in the calcination, all water, air, and the 


volatile acid are left, and nothing remains ſave 
the ſtrong acid and dry earth ; ſuch Bodies grow 
hot at the approach of the air, which enters the 
x meatus, agitates and raiſes fire, or perhaps ſome 
other cauſe may concur ; but be that as it may, 


who will undertake to determine the power of fire ? 
Who would have believed this 25 years ago? 
Who knows what will be found out hereafter ? 
What if ſuch a powder ſhould fall into a barrel 
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of Gun- powder? 

O. . 

oy FIRE produced from cold FOSSILS 

1 by WATER. 

CC 

Dr If the duſt of Tron lately filed, and not ruſty, 24 
T, be mix'd with pure Brimſtone in equal parts, fo * 
15 WF a5 the powder be very ſubtile, keep this as long 4 
ur as you pleaſe dry, it remains untouch'd, but if 2 
ou make a paſte of it with water, after ſome 1 
m time it heats, and at laſt flames; after flaming 7 
ry you find a browniſh blackiſh calx, which with wa- wy 
e; der gives a witriolum martis; a great quantity 
air 


would make a wolcano. V. Hiſt. Ac. Reg. Sc. 
u- Wl 1700, p. 52. Monum. p. 107. The acid fixes on 
it Wi the Iron, and heats the Sulphur into flames. 
als Hoffman relates another experiment, Diſ]. Phy/. 
he Wl Ch. 169, by mixing oil of vitriol Siij, wa- 
<p der Jxij, keep the bottle, holding them in a mo- 
derate 
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derate heat, then put in Fij of fileings of Iron 
gradually, a white ſteam ariſes, of a nidoroy 
ſmell, which is lighted by a candle; thus we ſee 
by water how flames and fire are produced, and 
doubtleſs many more will be found out in after- 
ages. Moiſt hay alſo flames. 


Of FIRE produced by the Mixture of cold 
LI,. COR. 


Mix Sp. nitri fumantis 3j, and any eſſential 
oil (Cloves, Saſſafras, Turpentine, Carways) 
either in equal or to 3j 15, you ſee how ſoon 
they flame up, and leave a Reſin behind. Hor. 
rich Act. Hoffn. 167. Hoffman Obſ. 38, 42, 123, 
127. Hare. Act. Phil. N 150. p. 291. 

If now all that has been ſaid be ſeriouſſy 
weighed, we may perhaps pronounce on the na- 
ture of elemental fire. 1. It is corporeal, be- 
cauſe it is extended and menſurable; if a Globe 
heated be plunged into water, it heats the water, 
and extends itſelf all around, and each part is 
heated as the diſtance from the Globe, as a Ther- 
mometer informs us. 

2. It is moveable and capable of reſt; this we 
experience, that it can diſperſe itſelf ſucceſſively, 
and therefore can reſt ; hence can it be augmen- 
ted and leſſened. 

3. It reſiſts, ſo that another Body cannot poſ- 
ſeſs the ſame ſpace ; that is, it is impenetrabie, 
({arrivria (e) is the Greek word for repercuſſion;) 
it may be, and is evidently repercuſſed from Bo- 
dies into which it enters, as appears in Villetiès 
Speculum, where it is reflected ſo as to burn all 


(e) A contra and TvTT@ Vercero, That is reverbation or 
eat ing back. 


The Elements of CHYMISTRY. 95 


it touches, and the laxer were the ſpeculum, the 
les would it reflect and heat; but it is reflected, 
or the Glaſs would be conſumed. T/chirnhauſe's 
lass refracted upon a compaſs needle, moves it 
round; therefore this motion ariſes from a per- 
cuffion. It is immutable in its figure, tho it 
changes all other things; I cannot ſay whether 
it be heavy, but it is not determined to any 
centre; *tis every where, ſubſiſts of itſelf; and 
all theſe we have ſeen proved by experiments. 
4. It is in its conitituent parts the Jeaf? of all 
Hodies, becauſe it penetrates all Bodies whatever; 
it fires a Globe of Gold red hot, and were this 
FE fplit, you would find heat, light, and all other 
| properties of fire in every part of it: All Bo- 


ft 
7. 
* 


cles have pores that admit it: Air, water, ſpirits, 
ſults, oils may be excluded, fire alone cannot be 
| hindred from entring and returning : Indeed gra- 
vity and magnetiſm paſs thro all Bodies, but 
their manner is not known, altho' they act in- 
ſtantageouſly, but fire acts ſucceſſively; hence is 
its nature manifeited ; its elements are the leaſt 
of any Body yet known ; I know no corpuſcles 
more ſubtile than thoſe of fire. The pores of 
Gold cannot be ſeen by a Microſcope, tho' ever 
ſo finely drawn, even into ,-.;5000 of an inch; 
| yet fire finds its pores and enters it. Suppoſe a 

| great golden Globe on fre, yet it wov'? find its 

| paſſage out of it; and a ſmall heat enters as well 
as a great one; to be hot and to be cold, is on- 


| ly to have a greater and leſs heat or fire. Its 
a ſobtilty is evident then, and much more ſo, if 
lebt and colours be fire; for if there be a hole 
na dark chamber, we can fee all objects thro' 
tis ſmall hole, that is, each ray, ſo innume- 
r able as they are, is {cen; and upon a paper, 


you may thro' a convex glaſs ſee all very plain- 
ly, which ſhews the infinite ſubtilty. 
it 8 The 
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5. The Elements of it are moſt ſolid of any 
Body; for it enters thro' all Pores whatſoever 
and continues itſelf immutable ; ir divides all Bo- 
dies by forcibly entring them, and expanding it- 
ſelf all around ; it is the greateſt mover and 
changer of Bodies, without being altered itſelf, 
therefore is it the moſt ſolid of all others. 

6. It is the moſt poliſhed of all others, if its 
Corpuſcles were rough, hook'd, or woolly, it 
would ſtick ſomewhere, and not enter ſo freely, 
we therefore believe them to be ſmall ſpheres 
finely poliſhed, and the eaſy Reflexion and Re- 
fraction of them ſeem to argue them to be of 
this figure. | 

J. It is the /implcſt of all Bodies; that it is 
every where alike; ſuppoſe its nature to be a 
ſolid ſmall ſphere, every particle of it is the fame 
in figure, bulk and ſolidity. Sir Jaac Newton 
ſeems to ſtand in oppoſition to this ſimplicity, ha- 
ving divided one pencil of a ray of light into 
| ſeven others, each diſtinct from the other; but 
then conſider how ſubtile and ſimple is that one 
ray! for notwithſtanding the diverſity of colours 
manifeſted in one ray, {till it is the ſimpleſt of 
any we know. 

8. It is moveable, ſo as never to be at reſt al- 
moſt ; let the Glaſs be ſettled down to 33, 0! 
even 40, yet {till there is Motion; and the Swift- 
neſs ofthe rays of light can neither be exactly deter- 
mined by Romer or Hugens, as Caſſini and Moraldus, 
only the leſs ſucceſſive is their motion, the quicker 
are they communicated : If water were to be re- 
duced into glaſs by cold, yet ſtill there would be 
motion. So many degrees of heat are required to 
make water fluid, and ſo many more to mae 
Metals liquid; ſo that tis greater and leſs Heat 
that makes all things liquid. 


Fire 
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Fire is not bred nor encreaſed, it is only made 
to appear, whereas before it lay concealed in Bo- 
dies; ſo that fire does not multiply nor decreaſe, 
there being the ſame quantity of fire now, and no 
more than there ever was; when therefore any body 
is ſet on fire, the pabulum is ſer on fire by the 

FPlemental Fire that lay hid: This pabulum is not 
fire, nothing can produce fire where there is none. 
This Elemental Fire is the chief and only mover 
Jof all things, it neither is bred, nouriſhed nor 
Freviv'd ; it pre-exiſted where-ever it appears. 
It matters not then what fort of fire Chymiſts 
make uſe of, whether elemental or artificial; fe- 
tid or ſweet things ſet on fire afford the ſame fire; 
ſo that all fire is elemental, and if we can adjuſt 

the degree of fire to be made uſe of, it is all one 
whether we digeſt, diſtill, calcine, Cc. with the 
Sun or common Fires, each of them produces the 
ſame effects, ſo the degree be equal, fo the fire 
be pure; for if open fires in furnaces act other- 
wile than dioptrick and catoptrick Glaſſes do, this 
aifference ariſes from particles mix'd along with 
the fire, and not from fire as fire. Thus the fire 
W2ifcd by alcohol is the pureſt, and ſullies Bodies 
the leaſt; next to alcohol the pureſt is eſſential 
Pils rectified with fix'd Salts, ſo is Naphtha, Pe- 
trolcum, and ſuch like native oils ; next theſe is 
Vood fire, Peat or Turff fire, much commended 
by Mr. Boyle; which burnt and extinguiſhed, is 
he fitteſt for uſe again; next to theſe are Pit- 
cal fire, they confiſt of Naphtha or Petroleum, 
nd Earth that vitrifies ; laſtly, Fire raiſed from 
de dungs of Animals dryed. 

The diverſity of effects are various, Bodies de- 
end on the diverſity of the pabulum, and I ſhall 
tw you this by experiments. Wood and Peat- 
urit Fires give out a ſteam that hurt the eyes, 
id make us cough; but if you make a black 
Tow. I. == coal 
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acid ſteam ariſes, and tho' this be prejudicial, yet the animal will 
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coal of them and extinguiſh them, and ſet fire 
again to them in a cloſe ſhut up Room, they kill 
Animals quickly (). We ſhut up an animal in 
a Glaſs, and exhauſted the air, ſo as it could live 
ſome time, then by a tunnel we let in the ſmoak, 
and yet it lived, till we ler in the inviſible ſmoak, 
when it came from the fuel quite on fire, for then 
the animal died quickly. D' Acoſta tells us, 
that the miners in Peru can't melt their Silver 
from the Glebe by the ſtrongeſt fire and bello 
but if fire be made by the fall of water, it doe; 
preſently, We ſee how minute circumſtances a- 
ter effects. . 
Let us view what remains on the hiſtory of ©; 
fire; fire diſſolves ſome, but not all things; [ 
gentle and long continued fire changes quickſilver Wt 
into a fix'd powder, which if it be encreaſed, 
makes it fly off; one degree fixes then, what ano- l 
ther makes volatile. Antimony, Lead, and 
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a. 
Coral calcin d by Glaſſes, grow in bulk and weigh, I ft 
ſomewhat then is added to them; ſo Quickſive {War 
well depurated and digeſted long in Glaſs phials, ii WM m 


fixed, its weight is encreaſed, and ſome part i 
chang'd into good metal; hence fire adds ſome- 
what to Bodies. Gold, Silver, Oſteocolla, Glal, 
Selenites, Talc, Virgin-ſand, are not changed 
into other Bodies, nor Elements. V. Helma, 
Boyle. 


(i) A ſtrange wonder! That an acid ſteam. diluted with wt 
ter ſhould not kill, whilſt a pure acid ſhould ! At firſt a wat! 


ſurvive it, but when nothing but a ſtronger and concentred 
acid flies off, then no animal can bear it; conlider Sulphur 
Fire, what can ſurvive its ſteams? Thus have I known the Cy 
tain of a Collier Ship lie as if dead for hoars, by the ſteam! 
his Coals ſet on fire accidentally, 


Pit 
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Fire does not ſeparate all things, altho' we 
ao them compounded, and they are ſeparable 
other methods; Gold, Silver, and Copper 


* 
; : U 


by Lead 28 you gain the Copper; the Silver is 
got by Spirit of Nitre, and the Gold is at bottom 
black ; the Silver is not eaſily got from the Spirit 


the Silver drops; ſulphureous metallick Glebes 
melt together, or fly off together: How often, in 
vain, have Eſſayers tried to get Metal pure from 
Sulphur, yet this they do by fix'd Salts, which 
| makes the Sulphurs fly off, and the Metal ſettles; 
Antimony in the fire either flies off, or if the fire 
be gentle, remains; but uſe Nitre, Hartar, or Iron, 
and give fire, the Sulphurs fly off, and the regu- 
. part ſtays. Aqua regia melts the Regulus, 
and leaves the Sulphur ; Salt-armoniac in a ſmall 
fire remains, and in a great one flies off, but add 
any fix d Salt, you gain the volatile, and the Sal- 
marine ſtays. Sublimate in fire mounts up mix d 
with Metal and Acid, but add Iron or fix'd Salts, 
Hou gain the running Metal. N B. Attraction 
docs what fire cannot. 
Neither does the fire ſeparate Bodies into their 
pure elements; for water kept after diſtillation 
rows mothery, ſmells and grows thick; Spirits 
bound in Water and Salts, Oils contain Salt and 
arth, and Earth contains fix'd Salts. 
Fire often unites Bodies, as appears in making 
laſs with fix'd Salts, which you may ſeparate 
gain by mixing more fix'd Salt, and then pour 
Mn acid and the Sand returns. Soaps, Aqua Re- 


ing; hence fire in many inſtances compounds 
* well as ſeparates; that is one degree mixes 


id another depurates Bodies ; the caſe appears 
H 2 in 


Melted together, are not to be ſeparated by fire; 


without loſs; you get by fire the Lapis Infernalis, 
which melts like metal; but put in Copper, and 
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da, and Electra of Metals, do evince the ſame . 


x 


DONE SF SS Oat 
8 * =? n > *. 1 - wy . 


ad 


„ 
A 


100 The Elements 0 HYMISTRY, 


in red precipitate per ſe, which. a gentle fe 
makes, but the fire encreas'd makes it fly off 
'The ſame degree of fire altering the circum- 
| | ſtances changes the ſcene : Hook put a coal into 
: an Iron-box cloſe ſcrewed, and put it on the fire, 
0 but taken out, it was not burnt ; hence the Air 
is a Menſtruum that helps the diſſolution of Bo- 
dies; Helmont obſerv'd this, and Papin too; I burnt 
Guaiacum to a black coal, which could not be 
changed, till I put a Spark into it, and it then 
turn'd into white aſhes, and the aromatick Oi! 
flew off. Camphire flies off in flame in water, 2 
but put it into an alembick, and it mounts again ſÞ *? 
into Camphire ; Sulphur ſublimed 100 times, i 
ſtill the ſame, but if there is a chink in the 
Retort, it flames, and an Acid is got from it 
Amber in open Air flames away, but in a Retort 
you get Water, Spirit, an acid Salt (&), and 
- ve 
Laſtly, 'The degrees. of fire vary things ; for 
the white of an Egg by a heat of 92“ in the 
air turns liquid, thin, ſanious, fetid, putrid; ti 
a volatile Salt, and melts like water, and can ne- 
ver recoagulate by being boil'd in water ; but in 
200? it grows hard, keeps for ever, and afford 
water; in 400 in a Retort, we get Phlegm, 
volatile Salt, Oil and Coal. But it would be te- 
dious to ſay more on this ſubject, 
We now come to inſtruct you how to manage 
fire for chymical Purpoſes ; by Farenheit's Ther 
mometers we can manage them to what de- 
gree we pleaſe : The Ancients divided their fits 
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(k) No, 'tis a neutral Salt; for by a fix'd Alcali you gain! 
Sal. Vol. Succini; and the Acid is at Bottom join'd to the Þ 
Salt. | 
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into four degrees, but we now can manage them 
to what nicety we pleaſe. 
Ihe firſt degree of heat is from 1? to $90. 
This degree is fit for Vegetation, ſome require a 
E:reater, ſome a leſſer degree to be green part of 
Jor the whole year, as Ever-greens ; each requir- 
Sno its natural Degree : If you would impregnate 
Oll olive with the flavour of a Roſe, put a Roſe 
into the Oil, and digeſt with a heat of 569. If 
you would make a tincture of Saffron with Al- 
Lohol, the ſame degree does. 
The ſecond degree is from 40? to 94, which 
heat is equal ro the heat in human bodies. The 
ggs of Inſects were not deſtroyed by a ſevere 
winter, but, ſticking to the plants, revived with 
. heat of the Spring; they live then with little 
eat: Fiſhes that have Gills live in water with 
34 of heat, and they will bear water hot to 
565 and beyond: But Fiſhes that have Lungs 
re with a heat from 339 to 94* ; and this 
beat is required to make Elixirs, volatile Salts, 
Tinctures, and the Coction of Mercury for the 
tone. 
& The third degree is from 942 to 212? ; water 
Woils in this heat, it ſeparates the Spirit from 
rery Vegetable and Animal, and dries the reſt ; it 
Enders the Oils volatile, it ſerves for diſtillations 
| Oils and Waters; it coagulates ſcum into a 
ck ſubſtance, and it kills all animals: As it has 
s effect upon animals, how can we bear ſuch 
heat, and as ſuch a heat is required to gain 
latile Salts, how can there then be any vola- 
& Salts in our blood (1) ? 


0 This is very weak Reaſoning ; May we not ſay the fame 
thorn? when certain arguments may be brought to con- 
de us of its pre- exiſtence. 


H 3 The 
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The fourth degree is from 2119 to 600% T 
this degree all Oils, Lixivia, Quickſilver and | 
of Vitriol boil and are diſtilled ; it melts Leu 
and Tin, and mixes them; Soaps, Salts and OA! 
are rendered volatile by it; it converts ſolids i. 
to coal ; it ſublimes Sulphur and Salt-armoniac 

The fifth degree begins at 600?, and by it a 
things melt, fix'd Salts, Oils, Sand, Lime, eithe 
vitrify or fly off; Gold, Silver, Copper, Irn? 
and Glaſs continue the longeſt untouch'd, s 

The ſixth degree is the dioptrick and cat 
trick heat; this changes all things and e 
Gold; it vitrifies all things, as far as we ſee: 18 © 
then the earth were to be conſumed by fire, 
would turn into Glaſs. 

Now as the whole art of Chymiſtry conſiſts i" 
directing the fire, we ſhall proceed to inſtru u 
In It, Mt 

It is harder to preſerve cold for any time, the 
to augment heat; we muſt chute a proper pe 
bulum ; Alcohol gives a moderate, equal flange 
which by keeping in ſo many cottons in 0 
lamp, as the Thermometer will direct you, | 
come at the required heat ; next to Alcohol mi 
beus'd Hay, Straw, dry Leaves, Hairs, Feathe 
Saw-duſt, Buck-wheat, Skin, Bran, Oils, Talos 
Wax, Camphire, Pitch, Roſin, Sulphur,dry Wor 
Metals, Coals, laid on plentifully ; for the mot 
fuel, the ſtronger is the fire; the diſtance vat 
the heat, as the reciprocal ratio of its diſtand 
but who knows whether fire contracted into 
point, mayn't do more than if the whole f 
acted, for it ſeems to acquire new forces not i 
pending on the vicinity ; for the fire often 
found to decreaſe at a ſmall, and heat at a! 
ter diſtance. 1 

Laſtly, The agitation and compreſſion of | 
within a Furnace ; for thus its violence 1 
| crea 


- . — , 4 g 
* 0 * x wi 4 2 * 4 
E . —⅜ a LEASES hb FT. \ X 


The Elements of CHYMISTRY. 103 


1 creaſed, as it is by bellows alſo, which workers 
on metals know well, when they have double bel- 
lows to blow on all ſides the fire to its centre. 
Theſe are the cauſes of the violence of fres. 
Thus have I finiſhed the natural hiſtory of fire; 
if have ſucceeded, you muſt judge: ] believe, 
however, it will appear from hence, th-t a chy- 
mical fire of a determined matter, degree and 
application, acts always alike on the ſame object, 
as to ſeparation or union; but without theſe it is 
not poſſible to determine what changes will te 
made; wherefore mind all I have ſaid, and Chy- 
miſtry may be rendered perfect. Obſerve the 
degree of fire, the ſucceſſion of degrees, the pa- 
bulum, the weight of the air, its heat, motion, 
# winds, and the object jointly, and you will ſuc- 
ceed. I ſhall add ſomewhat more on the nature 
of fire, That fire wants not Air, Nitre, Pabu- 
lum, Sulphur or any other Body; that Naphtha 
and Petroleum are fir'd at ſome diſtance from the 
fame, Diar. Erud. p. 53. 1715. that Bodies 
ñnnointed with Naphtha and ſer fire to, burn un- 
der water, 10. p. 104. 1683. Naphtha is ſer fire 
W to by a candle in a lanthorn, Phil. Tranſ. 100. p. 
188. Gunpowder was fired in a machine under Sea 
vater, and its noiſe heard above water, Sinclair, 
p. 301. bald ſays of lake Strath-errick, that 
it never freezes till February, after that one Night 
freezes it; and a certain river, Ph. Tran. N“ 56. 
1139. never freezes; and there is a cave a league 
from Beſanſon, 300 paces deep, which in ſum- 
mer affords more ice in one day, than carts and 
mules can carry away in eight, but in winter it 
d a running river; vapours from it betoken rain. 
In hot-houſes, and near furnaces, it is colder near 
the fire, the fiercer it burns. 
Thus have I ſearch'd into the nature of fire, 
(nat excites ſuch motions, and produces ſuch 
H 4 won- 
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wonderful changes in Bodies. I ſubmit what 1 
have ſaid to your re-ſ{earches, and hope your Þ 
great ſagacity will aſſiſt you to promote theſe en.. 
quiries, and communicate your trials to the pub. 
lick ; there is doubtleſs a great deal more to he 
diſcovered, which will inſtruct you to admire 
and adore the power and wiſdom of God, the 
great Author of all. 


Of the AIR. 


The next in order is the air, which is yet more 
compounded than fire; we ſhall alſo proceed in 
the enquiry of its nature, as if we knew nothing 
concerning it; we underſtand by Air, that fluid 
that is not perceptible to us, but as it reſiſts mo- 
tion, that ſurrounds us, in which we live, and 
without which we can't breathe or exiſt. 

It is the univerſal inſtrument nature uſes for al 
its works; for in it all kinds of Bodies are plac'd, 
perform their motions and actions, which ſpring 
from their own nature, or are produced by their 

mutual or relative condition. It mixes with all 
Bodies, may be drawn from all things ; hardly 
any thing operates without it, if we except gr 
vity, magnetiſm, attraction and repulſion. Ch). 
miſtry does nothing without its aſſiſtance; per: 
haps the Alchymiſts Stone may be made in vacii, 
nothing hindring its maturation more than crude 
air. 
It excites fire, preſerves it, and directs it, and 
fire ceaſes without it; I ſpeak of fire manifeſtec 
by a pabulum, and by which nature and art do 
their operations. | 

Nothing lives, grows or acts without it; for i 
to live be to promote the Circulation of the 


Juices, to convert them into their own natute, 
and 
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and to encreaſe their Bulk, nothing of all this 
can be done without it. 

It may be wondered I ſhould even affirm that 

Foſſils want its aſſiſtance ; for as they want a ſub- 
terraneous fire to perfect them, and as this fire 
can't burn without air, the deeper are theſe fires, 
the more ponderous will the air be there, and 
act the more forcibly; but more of this here- 
after. 
As to Animals and Plants, neither the eggs of 
Animals are hatch'd, nor the vileſt Plants do grow 
where the air is not, is at reſt, or is hermetically 
ſeal'd up; wherefore its active properties are to 
be known by Chymiſts, Phyſicians and natural 
Philoſophers, becauſe by it only they are let in- 
to the cauſes of ſeveral operations. 

As it eſcapes the notice of our ſenſes; as Mi- 
croſcopes are of no uſe to diſcover it, and as it 
is ſo compounded, as to contain all ſorts of par- 
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d, ticles in it, even Gold, it is hard to find out its 
ng nature : Let us therefore take a view of its pro- 
eit perties apart, and then conſider them jointly, and 


we ſhall have a true idea of it. 

Firſt, It is a Huid, and in all inſtances what- 
ever it plainly appears that the air never loſes 
this property; for in cold to 445, colder than 
ever was known by nature, under the ſtrongeſt 
compreſſion and coagulations from mixtures, in 
all compoſitions where it reſides in bodies, in all 
| liquors where it lodges, in all fermentations where 
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and tis called factitious, in veſſels, in ice, and the 
ſed i reſt, it ſtill news itſelf in a fluid form, and ex- 
derts itſelf upon occaſions ; ſo that the two ele- 


ments of fire and air are always fluid ; indeed 


or I once thought I faw the air ſparkle, but it on- 
they appear'd upon ſecond thoughts to be ſmall 

ture Particles of water that float in it to be frozen, and 
andi that reflected the Sun-beams to my eyes. 


If, 
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1ſt, The ſubtilty of its parts contributes to this 
fluidity ; fo ſmall are they, that a Microſcope 
gives no notice of them; and tho' they are leſ 
than thoſe of fire, yet they can't enter denſe 
Bodies as it does ; for put leather to the bottom | 
of the air pump, ſuck, nothing enters, but oil, 
wine, c. do preſently enter. Sce Mr. Boyle. 

2diy, It is eafily divided, for we can move 
Bodies any whither thro' it. This I call Lubri. We 
city. | , 

34ly, It attracts itſelf, tho' it is eaſy to ſepa. f 
rate one parcel from another, yet by the bubbles 
that ariſe, and at laſt unite together upon the 
commixture of liquors, there ſeems to be a N 
towards a coalition, and a retention of its ſize 
and ſpherical form; this may be an effect of com- 
preſſion or repulſion ; be it ſo, yet till there is 
a force that makes it tenacious of its figure. 

If we examine this coheſive force, we find the 
airy particles mix like Salts with Water, and Jurk 
in Bodies; we obſerve that a large bubble flies off, 
and leaves the liquor leſs capable of bubbling 
after. 

Its imperceptibility is evident from ſome expe- 
riments, which but for them we ſhould not have 
underſtood; for it reſiſts Bodies, and that re- 
ſiſtance is as the encreaſe of the velocities in a du- 
plicate ratio of the Bodies mov'd. Sd Marriotte. 
And theſe experiments are underſtood of the 
whole air. 

The air is heavy, and Torricellius, Cuerick, Pa- 
chal, Boyle, and AMarrictte have evidently proved 
by experiments the weight of the Atmoſphere ; it 5 
however difficult to meaſure the exact proportion 
between the gravity of the air and that of other 
Bodies together, becauſe the air's weight varics 
every moment; becauſe Rains, Meteors, Storms, 


Sc. vary its gravity ; and therefore do all effects de- 
pending 
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pending on this property. A ſeries of obſerva- 
tions continued for theſe 86 years have ſhewed 
us its utmoſt range of riſe to be 30 4 in the 
tube, and its fall to be 2) +: Mr. Nic. Crugque's 
meteorological tables do ſhew us at one view, 
to a great accuracy, all the cauſes that concur 
to encreaſe the weight of the Atmoſphere ; its 
weight to water is nearly as I to 850. 

The incumbent Atmoſphere preſſes continually 
on all Bodies, and the quantity of this preſſure is 
eaſily computed by the heighth of the Quickſil- 
ver in the weather-glaſs ; for know the baſe and 
heighth of the mercury, and its weight being 
known, you know how much a column of the At- 
moſphere weighs. The nearer you approach the 
centre, the heavier ſtill is the air; for fluids 
preſs upon their baſes according to their. heights; 
hence the higher Bodies are from the ſurface, 
the leſs are they preſs'd upon; and the more are 
Bodies preſſed when the air is heavieſt, and leaſt, 
when lighteſt; hence this preſſure varies ; it is 
then reſiſted, and more if the Bodies be elaſtick ; 
hence is there a perpetual Oſcillation in the air, 
as its weight encreaſes or decreaſes: This vibra- 
tion being encreaſed by fire alſo, there is a con- 
ſtant motion in all things, from fire and air ; 
hence the air does not act on water, becauſe 
nothing can compreſs it, altho' fire acts ſooner on 
it, than on any other whatever ; hence the force 
of fire is more univerſal than that of the air. 

Let us now conſider the air as fluid and heavy 
together; its weight preſſes all around equally, and 
this is eaſily evinc'd by a cylindrical veſſel A, coni- 
cal one B, a Jug-faſhioned one C, on each of which 
a piece of paper D is placed, Pl. 6. Fig. 2. Ec. each 
being firſt filled with water, and then holding your 
hand on the paper, and turning their mouths 
downward, the water docs not drop out, which 
1c 
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it would, if the air did not preſs againſt the bot. 
tom of theſe inverted veſſels; and it enters into 
the ſurfaces of all vacuities in Bodies, as will ap- 
pear hereafter ; indeed it does not ſo readily en. 
ter as Alcohol or Oil into water; for invert a 
glaſs full of water, plunge it into Alcohol or Oil, 
you will plainly perceive each to penetrate and 
mount above the water ; but air does not enter 
above the Quickſilver in the weather-glaſs ; hence 
it is not eaſily diſſociated ; but however its effects 
are wonderful, for by its velocity and weight, ir 
moves great Bodies, as appears in ſtorms ; it is 
alſo in continual motion ; as will appear to any 
one that looks at a ray of air entring thro' a ſmall 
hole into a darken'd chamber ; for there you ob- 
ſerve moats and atoms in continual motion. 

The air is elaſtick ; for compreſs it into what 
leſs ſpace or compaſs you pleaſe, upon removal 
of that compreſſive force or weight, it returns 
again into its former ſpace, 

This elaſticity is not obſervable in other fluids, 
Viz. neither in Alcohol, Oil, Water, Spirits, nor 
Lies; for they are not to be compreſſed. 

The denfity of the air then encreaſes, as the 
weight that preſſes it is encreaſed; ſo if 2112 
i weight preſſes a cylindrical tube of air, ſo that 
the tube is full 4224 fh, 'tis +; with 8448 tis 
T3 with 16596 tis 13 with 33792 "tis 17; with 


67584 'tis ; with 135168 'tis 34; with 260336 


32 

'tis 5th part full only: it is not eaſy to ſay 
into how much leſs ſpace it can be compreſſed, 
for air reduced into 1024 leſs ſpace than tis by 
nature, it would be equally denſe and as heavy as 
water. 

And as 10ooth part of the air is either Water, 
Oil, Salt, Spirit, or ſome other ſolid corpuſcles, 
when the. air is highly compreſſed, it comes to 


theſe which cannot be compreſſed, and therefore 
it 
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+ hardly can be compreſſed ſo far as into 1 oooth 
rt leſs than its natural ſpace. 

Tis eaſy to reduce the air by double weight 
Into a ſpace doubly leſs ; and the incompreſſible 
$ corpuſcles in this caſe could not be obſerved ; and 
as we proceed in compreſſing more, this difficulty 
will encreaſe upon us ; for as fluids preſs upon 
the bottoms and ſides of veſſels, according to 
their heights, the tubes muſt be ſtrong to bear 
the reduction of the air into a th of its natural 
ſpace ; moreover you know this preſſure enlar- 
ges the veſſels themſelves, eſpecially Glaſs, which 
is neceſſary for ſuch obſervations, ſince we can't 
ſee without a pellucid tube, now a very high 
tube is requir'd, that won't dilate, and that is pel- 
Jucid, and how can ſuch a one be found; more- 
over the heat muſt be equal in its temper. 

Iwill now ſhew you how this properly was found 
out; Mr. Boyle took a Glaſs-tube AB, bc, PI. J. Fig. 
I. which was crooked and had two arms open at A, 
and ſhut hermetically at c, every where equal in 
breadth in Ve; 'twas ſtrong Glaſs, the arm bc was 
12 inches long, divided into lines, the other leg. 
Az, many feet long, then by putting Quick- 
| filver into bc, the air was condenſed from 48 to 
3, or from 16 to 1, and he found that the air 
was compreſſed, as the weights were encreas'd. 
. Boyle againſt Linus, and Marriotte, p. 151. 154+ 
I dont remember to have heard, that any one 
| has compreſſed the air into above g of the whole 
| ſpace ; indeed Dr. Halley and Acad. de! Cim. do 
afirm, that it cannot be compreſſed further than: 
z>oth of its natural ſpace, but then they have 
not publiſhed thoſe experiments upon which they 
founded this afſertion ; this however is certain, 
that compreſs it as much as you pleaſe, it ſtill 
expands itſelf in proportion as you take off the 
veight, and Richard Townly, Eſq; ſaid this held 
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from t to 32 ; but we are not to infer farther than 
we know; we know then our air can be com. 
preſſed into 16 times leis ſpace, we know it can 
expand itſelf to 32 times more ſpace than its na- 
tural ſtate : This condenſation depends upon com- 
preſſing weights; next this expanſive force til] 
remains in proportion as you leſſen the weight 
compreſſing ; again after rarefaction, upon taking 
off the weight it can be compreſs'd again; and, 
as far as we know, this rarefaction and conden- 
ſation anſwer to the decreaſe or augment of 
weight: Now the Italians and Engliſh tay it can't 
be compreſſed into a narrower ſpace than 800 
times, therefore their conceal'd Arcana have taught 
them this truth. Then the ſpaces it poſſeſſes are 
reciprocally as the compreſſing weights; then this 
holds both in natural and compreſſed air; next, 
Mr. Townly's proportions are not altered from 
32 to 1, and, tis probable, the ſame rule holds 
in all degrees of compreſſion ; but this com- 
preſſed air does not paſs thro' the glaſs for all the 
weight laid on. 

Another law is the air's undeſtroyable elaſti- 
city, neither reſt nor weight deſtroy this proper- 
ty; Marriotte and Boyle kept air compreſſed in a 
Gun, and Roberval kept it ſhut up ſo for 15 
years, and yet it was elaſtick as before ; and de- 
tain'd in ſolids and fluids for long ſpaces, it {till is 
elaſtick, as may be try'd, and as I found in harts 
horn kept for 50 years, which ſhewed in dilti|- 
lation plain tokens of this truth; perhaps this 
elaſticity exerts itſelf, when two parcels of ait 
touch and repel each other. 

Notwithſtanding its denſity, it ſtill remains 
fluid; for as this holds true from 1 to 520,000, 
we may believe the air never grows ſolid with 
the greateſt cold. In this elaſticity of the At- 


moſphere, the greateſt paradox is, that a ſmall 
| portion 
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portion of air will effect what the whole will; 
fr in a weather-glaſs ſhut out the air, and yet 
that ſmall parcel at top makes the mercury riſe 
or fall, as if the whole Atmoſphere wrought up- 
on it; exhauſt the air in this tube, the Mercury 
riſes to 28 inches. See Mr. Boyle, Exper. Mechan. 
T 1. Part 2. from p. 1. 19 24. If then a ſmall 
portion of air acts thus, what effects may it not 
produce in chymical matters, where fire is often 
fut up, and the air is highly rarefied, veſſels 

'A may be broken, £9. 

I his elaſtick force is encreas'd by heat, and 
acts as much as it does by its weight; for as in 
the weather-glaſs named and ſhut up, the elaſti- 
city lifts up the Quickſilver, as much as if the 
air had become denſer ; Thermometers and Baro- 
meters inform us of this: So Chymiſts muſt know 
that dreadful effects are produced by this fire. 
Direbbel's Thermometer informs us, that the 

air does the ſooneſt rarefy by the heat of any 
; V other body, and its meaſure of expanſion is ſo 

great, as never to have been diſcovered hitherto; 
E boiling water expands it to Id of its bulk, and 
im a fire where iron is ſmelted, its expanſion is 
prodigious, See On Fire. 

In the ſame denſity of the air, the expanſions 
are proportionable to the heat applied, Ac. R. 
K. 1699, P. 113. and 1702, p. I. 5. 
| The denſer air is by compreſſion or other- 
| wiſe, the more elaſtick is it; ſo that a ſmall fire, 
when the air is under this ſtate, may produce 

prodigies, if at the centre the air were preſſed 
into 33, its natural bulk, a ſmall fire would blow 
up the earth, if air were condenſed $00 times 
more than it is, it would lift the Quickſilver up 
29600 inches high : If then the air's weight and 
its heat are both encreas'd, the elaſticity will 
be in a compound ratio of theſe two; on the 
con- 
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contrary, the rarer is the air, the leſs elaſtick i; 
it; an air doubly rarefied requires a fire doubly 
larger, to make it more elaſtick ; hence at the 


top of the Atmoſphere, no fire almoſt will en. 


creaſe its elaſticity. 

Air is condenfed by cold, as by a weight; 
Farenbeit's Thermometer prov'd this; of which 
before. „ 
In ſhort, the Armoſphere warm'd to 46“, in 
Farenbeit's Glaſs, if it be warm'd to 166“, its 
heat is of 212 which boils water; then the 
air is rarer by Id of its bulk, according to Amon 
tons; hence air warm'd to 166°, expands it one 
third more; add 40% of cold to 212, that is 152“, 
which is the middle diſtance between boiling water 
and the greateſt known cold ; here the air is con- 
denſed to 33, or near 2; ſuppoſe the air to 


be hot to go', which is not common, it appear 


then, that the greateſt heat and greateſt cold en- 
creaſes and leſſens the denſity to , or 5; hence 
obſerve what changes is made naturally in the 
air's denſity, whence as Mr. Bsy/e obſerves, the 
air's denſity may be determined to grow from 
1 to 520,000, and to contribute to inteſtine mo- 
tions in fermentation and putrefaction. 

Laſtly, This elaſticity can't be deſtroyed by 
fire itſelf ; let a Glaſs-globe be held in a furnace 
ſo as to be ready to melt, cloſe it hermetically, 
let it cool gently, plunge it in water, break its neck 
off, the air ruſhes in with violence; and th 
may be brought to a calculus, by weighing this 
globe when full of water and of air; hence Chy 
miſts may know how to manage their materials 
when filled with air: from all which it may juſt- 
ly be inferr'd this elaſticity is ſo proper to tt 
air, that nothing can deftroy it. 

Having thus conſidered the air's properties, we 


al 


come to view what a chaos it is, ſince it contain 
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u ts of Corpuſcles ; Firſt there is Fire in it 
= E Tie 2 and J have found by the 
nermometers, even in Vacuo; no bodies at- 
act it more than others, but all do contain 
Et alike, and it is diſtributed equally every where, 
Hor are there any Magnets of Fire. Secondly, 
here is Water in the Air: Do we not breathe 
Hut Water every moment ? Did not Sanctorius 
prove a perſpiration, which is moſtly Water? 
Does not every body exhale Water ? Dont plants 
exhale it? Has not Mr. Hale in his Staticks of 
Vegetables prov'd it? Don't Water exhale from 
Kitchens, laboratories, or the Earth? Does not 
the Mediterranean afford, according to Dr. Hal- 

ey, 52,800,000,000 hogſheads daily, by the ſun's 
heat only, abſtracting from the winds? What 
muſt be done when winds are ſuperadded ? 
Does not Kruque compute that about 30 inches 
Jof Water fall yearly on the Earth? Hence muſt 
Eo much exhale : upon exhauſtion of the Air in 
the pump, we ſee the inſide of the glaſs grows 
ſtreaky and cloudy ; fix'd ſalts teſtify this aſſer- 
tion by their flowing in the Air, two ounces, one 
ram of Salt of Tartar in three days moiſten'd 
nd weigh'd three ounces and a halt and half a 
Ham, its encreaſe of weight was then one ounce 
three drams and one half; put the ſame ſalt in 
ſcale, it weighs more every moment; in ſhort, 
t would weigh thrice its weight, were it to be 
long expos'd ; then 'tis called OJ. Tartar per de- 
mu ; diftil this and you get the Water and 
ave the ſalt. By this gentle ſolution of the ſalt 
ic earth is more readily got from the falt ; and 
is wonderful that it is hardly poſſible to hinder 
lus deliquation even in the warmeſt place; and 
b far is it impoſſible to hinder this fuſion, that 
eloning to make an extempore tincture with 
\cohol and dry Salt of Tincture, though I ſhut 
I it 
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it up, immediately atter its being poured out ot 
the Crucible into a Mortar, and beat it there, in 
a dry, warm glaſs, and cor Kk d it and cover'd it 
with bladder oil'd, yet the Alcohol did not take 

a tincture, becauſe the ſalt had attracted ſome 
Water. 

In a Jug that woud contain 37. of Water, 
and ſhut up, an ounce of Salt of Tartar gros 
moiſt and heavier, hence this is to be added ty 
the Air's weight, and if an th part is We. 
ter, then the whole weight of the Air ſhou'd he 
imputed to the Water in it, and perhaps but for 
this Water in it, the Air woud not be heay 
at all. 

Now either the Air muſt move conſtantly, and 
apply this Water to the dry falt, or the Water 
moves, or we muſt acknowledge an attraction in 
the ſalt and the Water towards each other; 
thus thinks Sendivogius, one ounce of falt at- 
tracts three ounces of Water, but three ounces 
of Water require two cubick feet and + of Ai 
to reſide in; but it is moſt likely that all theſe 
cauſes concur. 

But nothing is more ſingular, than that Water 
ſhould attract the falt and make an oil of Ta- 
tar, which is as 7 to 5 to Water, and to Airs 
1190 to 1, in which there is nothing elaſtick of 
aerial, but all it has attracted is Water: Hence 
in rainy weather, the Air loſes of its elaſt- 
city. 

There never is more Water in the Air than 
when it is a dry ſeaſon, only in this caſe the 
Water is more equally diſtributed, whereas il 
cloudy and hazy weather, the Water comes 
lower; in the firſt caſe the weather-glaſs ric 
in the latter it falls, as in Alembicks they a 
clear, whilſt ſhut, but cloudy when open, trol 
the unequal preſſure, which there was wo 

ew 
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Dew, which is an exhalation drawn out of the 
S Earth by the heat of the ſun declining, tor thoſe 
ET cams which the ſun drew up were clear, but 
that heat being leſſen'd, the ſteams are not car- 
Fried far up, for they cool and drop upon the 


ecyery exhalable ſubſtance, and muſt vary with 
the ſoils that afford it, ſo that ſome has ting'd 
glass like a rainbow, which cou'd not be taken 
olf; ſome has broke glaſs in diſtilling, ſome is 
like butter melting in your hand, and the like, 
ſo that its chief part is Water variouſly mix'd. 

Clouds are Water collected, tor when Water 
dis lifted up on high, as in Carniola, which are 
£10274 feet high, at Pic Teneriff, which is the 
higheſt in Europe, or as Maiguan obſerv'd at To= 
bouſe, there it is diſpers d, but when it appears 
in clouds, tis collected; and if the rain be 
divided into ſmall drops, it is more reſiſted in its 
deſcent, by reaſon of its larger ſurface: Showers 
pare always larger in ſummer, becauſe as they 
fall they unite with others and form large drops, 


C 46k 


WO 


atet hence ſhowers do come from on high, becauſe 
Ta- they unite with many watry parts, ſo as to be 
ir 3 Hiige at laſt. 

ko WW fountains are generally in mountains, as may 
rence be ſeen in Bernier, on the valley of Cachimir, 


lait- Wn the Mogu7's country; but they ariſe from the 
natry parts diftilling from on high. Rivulets 


- that Wiring trom fountains, and rivers from rivulets, 


ſe the ich run into the Sea, whence they only re- 
eas n by exhalations; where there are no Moun- 
come ns there are no Rivers. 

; ric ll Air has Water in it, which is verified ſo 
ey 2's as we can go, that is, in the mountains; 
„ron it might be poſſible for us to rob the Air of 


-- 


ore. 


5 Water by Salt of Tartar in a Jug, but this 
eu 


1 2 wou d 
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herbage: It is a mere chaos and a mixture of 
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wou'd be of no uſe to us, fince upon opening 
the Jug more Water wou'd ruth in. 

In the higheſt places, as mountains even yn. 
der the Tropics, the Water grows cold, and 
unites into {now or ice, this we {ce how high 
mountains always have ſnow upon them; and 
the higher the Water, the more does it freeze 

When theſe particles unite, they fall into ſnow; 
and hailalſo is ſno melted into globules and falling, 

Thunder and liglitning ariſe from the frigi- 
on of thole icy parts together, which when they 
fall low produce ſuch ftupendous noiſe and ſhoy- 
ers, and we ſee that hail generally accompanie 
great ſtorms. 

The Airs weight being diminiſhed, by oppo- 
ſite winds, makes theſe ſtorms tall. 

The Cauſes that lift up theſe watry vapour 
are the ſun by its heat greater or leſs, ſubterr 
neous fires, which make the Earth hotter, s 
we go deeper; kitchen fires, froſt, air, al 
cauſes that divide Water into ſo minute Mole 
cules, as that they grow lighter than Air; Laſtly 
Winds, as Dr. Halley has prov d. 

Let us now conlider what the Air joind to 
Water does on bodies; firſt it inſinuates itſel 
by the Air's action upon it into all pores and pi 
ſages ; the Air and Water produce volatility, # 
appears in expoſing ſalts to the Air, then lettiq 
the Earth ſettle, and evaporating and dryins 
the ſalt, and all becomes volatile, the ſame | 
ſaid of fixt ſalts ; whenever Water abounds ! 
the Air, relaxations happen in bodies, al 
they ferment and putrify, by being thus let look 
Thus Plagues have happened; fince then Wat 
in the Air diſſolves all ſalts, no wonder of 
thoſe appearances that depend on this ſolution 

Hitherto we have contider'd the Air as cla 
ſtick, as containing Fire and Water, let us n 
conſider the other bodies in it. Th 
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The Air contains in it the ſcents of plants, 
x . , . . . . | 

# which are diſpers d in it iſſuing from the plants; 

it alſo contains ſpirit of wine in it from the 

hogſheads that have been termented ; it par- 


- takes of ſpirits from the laboratories of chy- 
mitts; it ſhares of Chimycal Oils; it contains all 
poccies of falts, as alſo contains earthy parts, 
„ 2 ſand, aſhes (4) of Volcano's, and alſo the 
0 ſceds of plants, as may be gather d from plants 


growing on towers, and the moſſes and other 
ſmall plants diſperſe their ſeed to very diſtant 
4 places: The aſhes of a Volcano have been found 
5 2 100 Miles oft, Ph. Tr. N. 21. P. 377» See 
Aarriotte, p. 3 34. ſpeaking of a cloud that dropt 
hail-ſtones, was carried fifty French Miles; 
our Perſpirabile is alſo carried up and adheres to 
bodies and hunting dogs ſmell it, and it infects 
others; ſo are the excrements of animals and 
W urine carried up: Thus whales caſt up, lie and 
E ſmell and infect places with their ftench ; ſo do 
E horſes, camels, and men after battles infect 
| whole countries; 1o alſo do buried animals pu- 
E trify and leave bones only behind. The eggs 


ol ſome inſets are alſo carried up and are 


to 

tel hatch'd in the Air; I hung up a piece of fleſh 
pal boil d in Alcohol, then anointed with Oil of Tur- 
„ bentine, in the Air, it ſwarm'd with maggots, 
tig that cat up all the fleſh ; which cou d only come 
yin om the Air: In Egypt rains fall, that ſtrike 
je che travellers with ſhivering, as alſo others fall 

that corrode their skins, and cloths, Act Lip. 1. 


. I. p. 42 5. As to foſſiles theſe are alſo in the 
Air, and chymical ſpirits diſtilled or made by com- 
mixtures fly up: Glauber's method ſhews us how 


(2) Republ. Literar. T. 1. p. 590. bid. 1708. p. 152. 
Tranſ. Abridg. T. 2. p. 143. Ibid. T. 2. p. 141. 


13 cafily 
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Oil of Tartar, and yet it burn'd like Alcohol, 
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eaſily they are made to appear and evaporate, 
and there is a determinate ſtratification, ſo that 
they fly up and take up their abode according to 
their gravity. Sulphurs alſo fly up into the Air 
from bodies under diſtillation 3 as alſo from 
mines, and breed lightnings : Even metal 
themſelves do mount into the Air; it is plain in 

uicktilver, which flies off with a fire of 6009, 
and the ſame may be ſaid of all the reſt in the 
furnaces of metal-makers; hence alſo Silver and 
Gold do fly up, ſo Gold by ſublimate and Regy- 
lus of Antimony turns into an Oil and mounts, 
and moſt metals are made volatile by Sulphur, 
Calcanthum and Sal Armoniac ; ſo in the mines 
there are choaking fteams, which may be metal 
reduc'd into this ſhape by various mixtures in the 
bowels of the Earth. Metals are by the Ar 
chang'd into Vitriols and duſt, and are carried 
up; the Engliſh teſtify, that at Bermudas Iſles 
bricks and tiles are corroded. Marchaſiis are 
ripen'd by the Air; the dew that dy'd the glak 
like a rainbow, neither yielded to rubbing or 


this reſembles the metallick tincture on glals. 
Hence Air is a mere chaos, that contains parti- 
cles of all forts, which produce ſuch ftupendous 
effects; hence meteors; hence various attract: 
ons and other Phænomena ariſe; if you hold ſpirits | 
of Sal Armoniac and Nitre at a diſtance, the) 
produce no effects, but as ſoon as you hold then! 
together they ſmoak ; an Amalgam of Quickhi- 
ver and Tin, diftill them with ſpirit of Salt 
they afford a liquor, which, when ſhut, don! 
ſmoak, but they afford a thick fume, if exposd 
to the open Air, and they continue this effect 
for years. We know what ſome bodies will do, 
but we know not what ſpecies of them are in the 


Air; we ſee what Oil of Saſſafras, and 6 
| Pil. 
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Hirit of Nitre docs; thus may we explain Me- 
Neors and the like; how do we know what effects 
are produc'd from the aſpects of the ſtars, 
rom comets, Sc.? Every Air differs as to its 
effects, which are peculiar to the place; Chy- 
miſts expoſe ſalt of Tartar in their Laborato- 
ries, where they often diſtill vinegar, they get 
a Jartarus regeneratus, but they try it in vain 
where Vinegar was not; ſome places are inha- 
Þitable after earthquakes, inundations, Oc. 
- W wrinds bring Airs from different places, and 
change the preſent condition of it. — Colds, 
heats, influence from the ſun and moon bring 
viciſſitudes of weathers. The ſun in ſpring 
| unties the froſty glebe, and exhales Vapours, 
and brings ſtorms, thunders, rains, and it 
makes plants flouriſh ; but tho' there be the 
ſame heat and weather in autumn, the plants 
decay. Diverſities of ſeaſons then effect diffe- 
rent appearances. 

© There is one thing peculiar to the Air, that 
birds, or fiſhes, or eggs of animals, or ſeeds 
Jof plants, if ſhut up cloſe do die, or don't 
grow ; Blood expos'd is fluid, but when there 
is no Air comes at it, 'tis black; happy he who 
can tell us news of this Cauſe ! Sendivogius and 
!- {WChymiſts ſay, there is a hidden Spirit of Lite in 
ee Air. This is not yet diſcovered. 

| Now we will ſpeak of the Airs Gravity, the 
Water in the Air, as well as other bodies in it 


Ki- ie all heavy, and were we to take off all heavy 
1 odics from it, perhaps it wou'd not be lieavy; 
on 


or in a cubick foot of Air let the 8 5oth part be 


DOS ll Vapours, then the elaſtick part wou'd weigh 
effect thing ; hence it might happen that it cou'd 
l 2 ot de reduc'd into a leſs ſpace than one Sooth 
n 


mprethibles were abſent, the elaſtick part of the 
| I 4 Air 


at, however, if theſe other mixtures of In- 


Fw 


* 
„ 
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Air might be farther condens d. The Air a . 


Fire are created pure and not heavy, they ar 


diſpers'd equally and the Fire acts 1 — the Air, ; 


In the higher atmoſphere, if the Fire be le 
the Air 1s thinner, and a leſs Fire will hg 
things there, but it always produces a tumultuq 
motion, hence a perpetual motion; the Air j 


not ſo rare in the lower atmoſphere, therefore i 


is heavy only from mixtures not of itſelf. 
Behold Marriotte's experiments on the Air 
claſticity. 


E X p. I. 


1. The Air ſticks to bodies, for plunge p- 
liſh'd filver into Water, you obſerve bubbles « 


the plate, which are Air that ſticks to the pores 


of the filver, and when Spuit of Nitre diſſohe 
ſilver, the bubbles are Air that ftick to th: 
{urtace, 


Exp. 2. 


2. Fill a glaſs with Water, ſuck out the Ai 
you ſee bubbles, theſe are only Air, that ſtud 
to the ſurface of the glaſs. 


Hx v. z. 


The elaſtick part of the Air has ſome viſcols 
ty in it; fill a ſpherical glaſs with a long cyl 
drical neck with Water, invert it, the Wat 
does nor fall out; again fill the ſame Glaſs wit 
a Lye of Salt of Tartar, plunge it in Oil © 
Turpentine, the laſt oil aſcends, but flow 
than Water or Alcohol; fill two thirds of ti 
glaſs, with any liquor, let the reſt be Air, fi 
it carefully, ſhake them together, ſo that the A! 
and Water mix througly, bubbles ariſe co 


ol 


pounded of Water and Air; plunge this a £2 
F 
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au of Air into Water with its mouth upwards, 
ne Water does not enter, but is ſuſtain d, al- 
tcho' $50 times heavier; fill this glaſs full of 
Water, invert its neck, a bubble enters, pretty 
urge; plunge a Tube open at both ends into 
Water, the upper ſurface is concave; all theſe 
ſhew that the Air has ſome coheſion and is not 


WT cafly divided. 
| EXP. 4. 


S Take three veſſels, P]. 8. Fig. I. A, B, C, in 
one is cold Water 44 as hot as the Air, another 
heated to 91, 9, 3d to 1509, place them under 
the Pump, exhauſt the Air, the hotteſt C bubbled 
up ſoon, the next hotteſt in B ſoon after bubbled, 

WS but in A it bubbled laſt ; hence it is evident that 
mae elaſtick Air reſides in Water, that is, in its 
WW interſtices; compreſſion keeps them there, and 
rarefaction draws them out; hence inflammable 
W ſpirits afford Air ſooneſt. 

Fill a Cylinder, P1.8. Fig. 2. AB half full of Wa- 
ter; fill CD full of Water, put your finger on D, 
fF;lunge it into AB that no Air enter; put theſe into 
the Air-Pump; ſuck, the Water in C deſcends by 
D into AB, becauſe the ſurface of the Water in 
Ag is no longer preſs'd upon by the weight of 
the Atmoſphere ; and is in Vacuo. The Water 
then is in Vacuo, for nothing preſſes it: the Air 
is exhauſted from CD. I leave all in this ſitua- 
tion till the Bubbles appear no more, nor aſcend 
into AB. Let in Air, it preſſes upon AB, and 
lorces the Water from D into C; the Air being 
let in the Water fills not now the whole globe 
O but there is an elaſtick bubble at C. Theſe 
bubbles were not made, till the Air was exhau- 
ted, ſo long as 4g of the Air is not exhauſted ; 
now as the Air naturally is never more than 257 


exhauſted, the Water then never can loſe its Air; 
nay, 
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nay, Water heated to 90®, does not bubble in 
the Air-Pump, therefore nor will the blood loſe 3 
its Air in ſuch a caſe : I ſay the Air at top iy 1 
elaſtick, becauſe it contracts by cold and expand | 
with heat. | 
This Air comes from the Water; we ſee how I * 
termented liquors, Alcohol, Quickſilver, Oc. dif. 
ter in the quantities of Air they produce in the 1 
Air-Pump; and this waſte by the ſeparation f 
it from them: Oil of Tartar binds little, nor MW 1 
ſpirit of Sal Armoniac, all is reſorb'd into the 
Water again. Nay, it is evident, that the Air WW 1 
exhauſted pre- exiſted in the liquors, or fluids, : 
you exhauſted it from. 
1 


. 


It Water be void of Air, and cool dto the temper 
of common Air, the elaſtic Air, by expoſing the 
Water, enters into this Water ſo exhauſted of At 
again. Do as in the 2d experiment of the 4th MW 
Title and experiment ; f then we comprels, 
this bubble does not mix with the Water, but 
expoſe the Water to the Air, and it mixes, and 


the ſame Air enters the Interſtices of the Water I: 
as before: but more than the Water contains MF it 
naturally will not enter; as I have try'd with a 
bubble I admitted, as in the laſt experiment, 
which never would mix with the Water: the 
Air from a ſmall bubble is ſuck d equally in, and I. 
is equally diſpers'd through all the Water. Stair: ch 
in his Phy. Exp. p. 572, ſuppoſes theſe Bubbles WT, 
to be Fire, and not elaſtick Air. en 
E XP. 6. 12 
Air is ſeparated from Water by boiling; for, take 


AB, P1.8. Fig. 3. fill it with Water, put in it a Lun- 
nel CD, plunge it quite in the Water; take EF, 
| put 


, The Elements of CHYMISTRY. 123 
Mut it upon CD, firſt having fll'd it with Water, 
and by your finger ſtop d the entrance of any 
Hir, boil the Water and you fee the bubbles go 
ut up to Fin EF; as for the bubbles raiſed 
with Exploſion, thoſe are Fire, and they don't 
generate Air, for the Air comes out quietly and 
ſettles in a bubble at F; now let all cool and 
*theſe bubbles enter the Water again. I try'd 
Rain-Water, boil'd it, try'd it as in the 4th expe- 
craſh exhauſted the Air, no Air was at the top 
of C at firſt, but ſome days after it appear'd 
there; I thought the Air ſtuck in the Water 
and would not appear by boiling, but afterwards 
it was ſeparated, or that the Water was changed 
into Air, „ 


EXP. 7. 


| Froſt ſeparates Air from Water, for as the 
| Water freezes, it ſwells, and bubbles appear every 
© Where. f 


Ex p. 8. 


Fixt Salts running per deliquium ſhew no Air 
in them, whether you boil or exhauſt, or expoſe 
it to the cold. 


Exp. 9. 


I took Urine juſt as 'twas made and 90%. hot, 
þ exhauſted till the Air was exhauſted to 27 In- 
ches before it mov'd, then it boil'd, I alfo try'd 
yes with Salt, Sal Gem, Nitre, Sal Armoniac 
crude and volatile, Quickſilver. 

| Gor. 1. Hence Air is attracted into the void 
[ſpaces of liquors, into which it inſinuates itſelf. 
Cr. 2. It is diſſolved into its component parts 
1 theſe liquors, 


Cor, 
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Cor. 3. But this Air is a very ſmall portion (x 
the whole. 

Cor. 4. And theſe liquors having imbib'q 
certain portion, never admit of more by ay 
method. 

Cor. 5. Water impregnated with ſalts, doe 
not diſſolve Air. 

Cor. 6. A ſolitary particle of Air, ſeparate 
by the Water is neither elaſtick nor dilatah| 
by heat, ſo like a Magnet when ſeparated {ron 
another does not act, nor likewiſe the Air. 

Cor. 7. But when this ſeparated particle ay. 
proaches to another, then it ſhews its elaſticiy 
by bubbling. 

Cor. 8. And it acquires its own properties 
gain, and in mounting meets with its like, and 
unites into one large bubble. 

Cor. 9. Salts don't attract this Air. 

Cor. Io. In every liquor known there is 
determined quantity of Air. 

Cor. 11. *T'is a doubt whether the Air in thc 
malpighian Ducts of plants be the ſame as con- 
mon Air. 

Cor. 12. The Air contain'd in animal juices 
not the cauſe of putrefaction, which require 


the common Air. 
Exp. To. 


The Air in Water ſeems to take up a mal 
ſpace, but exhauſt it, and we find it takes up 
more ſpace than Water itſelf, which is thus 

rod. 
Place the Cone Pl. 8. Fig. 4. FC perpendiculit 
in the Copper ſquare AB; fill AB with oil till it 
cover FC, then put FC in the poſition F; then 
will it be void of Air, but full of oil; then boil the 
oil in AB, till it crackles no longer; then thc 


oil will be free of Water and Air ; let all coop 


* 
* a 
4 oy 
7 > N — * * So 
ZW SG Do oSRo(aA6qſcſc 
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| | a glaſs tube convey a drop of Water 
| mark nd iS A tc ks - hold Wa- 
ter; place then the veſſel D upon the hollow C 
to cover this drop of Water, then the Cone will | 
Ipe void of all Water and Air; then clap the 
game at G to the hollow thimble at C gently, 
the Water will throw about its Air contain d and 
ET occupy a great ſpace, by which it often throws 
up the conoidal I himble ; let all cool, then the 
Air under C will be contracted ; you ſee then 
how the Air expands itſelf upon exuction or 
heat. The Air in Water is not ſuch a fluid, as 
when freed from it. | 

The Air in liquors does not act as the Air 
without; hence Borellz is miſtaken who talks of 
the oſcillation of the elaſtick within us (þ). 
| f We ſee then that Air join'd to bodies takes up 
leſs ſpace then when collected from them. | 
© The Air acts by repulſion when united, and 
expands itſelf; Air when united to bodies can 
paſs the minuteſt pores, but when united to itſelf 
it finds a difficulty to paſs and enter, and Air 
© cafily enters into liquors deprivd of it by ex- 
hauſtion, but not into thoſe that are already full. 
Hence may it be inferr'd, that the Air in li- 
quors does not act as common Air, for let a 
reſſel be full of any liquor, then the preſſure 
| encreaſes as the height; hence there is no preſ- 
| fure at top, the Air gives no tokens of preſſure, 
no bubbles appear, Ec. Separate the Air, then 
it acts, and ſhews all its properties; hence in 
| our blood it acts not as Air, and never raiſes 
| bubbles; and - tho' heated to 929. yet it exerts 
not itſelf; therefore it acts not as Air. 


0) The Profeſſor forgets how bottles crack; and contradicts him- 
Elf elſewhere, 
Here 
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Here I ſhall ſubjoin an Experiment to fſhey 
you factitious Air; I put Crabs eyes and Spiti 
of vinegar into the Air-Pump and extract th, 
Air to 28+ Inches; then I pour the vinegar tg 
the powder, by a machine contriv'd, they bol 
up, the Quickſilver deſcends 12 digits; the re. 
cipient held J. of Water, the heat was 522 
hence this factitious Air, capable of filling 114 
cubick feet with Air, which was to the Denjity 
of the Atmoſphere as 24 to 57; therefore Aj 
was produc'd in equilibrio with the Atmoſphere 
which fills a ſpace fit to receive 48 oz. of Wa. 
ter equal to 81 cubick Inches, ſuppoſing a c- 
bick Foot of Water equal to 64/. I/. The 
ebullition was ſtronger than if it had been try 
in the open Air, hence preſſure adds not to thi 
action. 24ly, So much elaſtick Air is bred thus 
as to fill 81 cubick Inches, and which can reſif 
the preſſure of the Atmoſphere. 3dly, So much 
Air cou'd lie conceal'd in bodies without Act. 
on; 4thly, This Air has not ſo much weight 28 
a vaporous Air; gthly, What wou'd happen to 
us if ſuch bodies thou'd meet in our veſlels; 
hence I ſuſpect ſuch efferveſcences can't happen 
within us, becauſe ſo much Air wou'd be bred s 
to blow us up: Laſtly, There is great danger 
from a vacuum in our veſſels, ſhou'd it happen; 
J try'd the ſame with chalk, the ſame happend, 
the Mercury deſcended from 25+ to 6; 15 as to 
fill a ſpace capable of holding 90 oz. of Water, 
that is 151 cubick inches. I mixt alſo oil o 
Tartar with the ſpirit, a great ebullition enfud, 
whereas in open Air 'tis gentle, as you ſee when 
IT prepar d Sal Sennerti purg. and yet there is 10 
Air in Salt of Tartar deliquated ; and 47 of the 
Alcali of "Tartar ſaturates vinegar 3 what wou 

happen to us, if there was ſuch a vacuum in oui 


vellels, and ſuch efferveſcences ſhou'd happen? but 
i 
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=; 1:0 there's leſs danger; no Air is requir d to 
theſe efferveſcences, nay it hinders them; tis then 
an innate property in bodies that cauſes theſe 
$ -ferveſcences, and the Air is ſeparated by their 
action. : . 
Take 45 of Oil of Tartar and 3jÞ of Oil of 
FI Vitciol, put them into two glaſſes, exhauſt the 
EZ Air, the oil bubbles, but not the falt, mix 
them they boil vehemently, and rarify ſo much 
as to take up above 12 times more ſpace, than 
naturally, the Barometer ſinks from 20 to 122, 
hence all the Air is not extractible till the ebul- 
ition commences, ſome of it then adheres to 
the bodies till their commixtion, attraction and 
attrition diſengages it; the ſalt ſettles dry to 
the bottom, and the Water ſwims at top; I 
© have often conſider d whether this Air was na- 
tural, or chang'd and reſembling the natural 
Air (c). | 
Spirit of Nitre exhauſted does not bubble, 
but ſmoaks upon admiſſion of the Air, which 
E Oil of Vitriol does not; put into the ſpirit, in 
the exhauſted Air-Pump, a little filings of iron, 
a ſtrong ebullition enſues and a fulmination, but 
which does not fink the Mercury ſo much as 
expected; the ebullition ceaſes upon readmit- 
ting the Air, hence Exploſions may ariſe with- 
out a proportional production of elaſtick Air. 
In the Philoſophical Tranſactions (4) there 


to Nere put 36 of Spirit of Nitre and 3j of chymi- 
1 cal Oil of Caraways into two ſeparate Glaſſes in 
0 


the Air-Pump, the Air was exhauſted and the 
liquors mix d. In an inftant the glaſs was 
itted up into the Air, and the liquors flam'd, 
Which weigh'd 468 J.; the Air * and the 


e) This laſt is a weak difficulty, for this Air is only ſtruck out of 
ite Cells that held it by attriſion. 
1%) No 213. p. 212, 


expanſion 


128 The Elements of CHYMISTRY. 


expanſion wrought together; tho this experi. 
ment be dangerous, yet the force might be com- 
puted by enlarging the glaſs, till it fail'd of 
this effect. 

I ſhall add the laſt method. of producing Air 
by Fire and Agitation; thus termentation, Putre. 
faction, diſtillation, burning produce Air; f. 
quors termenting burſt barrels 3 if in diſtillat. 
ons there wants room, the veſſels crack, as in 
diſtilling crude Tartar ; ſo long as Air is e- 
tangled in bodies, it does not act, but as ſoon a 
tis let looſe, it proves elaſtick. See Mr. Hales 
vegetable Staticks. | 


Of W ATE R. 


Water is the moſt common of all the elements, 
and its uſe is general, yet its nature 1s the leak 
known, becauſe we can't ſeparate other bodies 
from it, or it from others. Hartſhorn kept for 
half an age will afford Spirit, Oil, Salt and Wa 


= — «a — KC 7 


(e) By way of an appendix, Chymiſts are always to bring the At 
and its effects into the account, becauſe all bodies that are handled chy- 
mically are expos'd to it. Firſt, It prefles all bodies, and infinuates 
itſelf into them; 2dly, It joins in with them, and loſes its elaſticity 
and fluidity ; 3dly, It mixes all bodies together; which, in a vacuum 
or high places, does not happen, for you cannot make the Soap > 
Turpentine, nor diſpenſe Salt of 'Tartar in vacuo; gthly, It puts bodies 
in action, ſo Corroſion is not made in vacuo, v. g. Spirit of Sal a. 
moniac does not corrode Braſs in exhauſted receivers; if the Air be au 
heavier, Water does not boil ſo ſoon, Diamonds act not without appli 
cation and motion; Papin's digeſter, does not diſſolve Bones without 
fire apply'd ; attrition is requir'd to produce heat: 5thly, It ſuffersn0 
body to be at reſt, and is always changing as is ſeen by the Barometer, 
hence neither fermentation nor putrefaction happen without it ; 6th1, 
It contains all forts of particles, which ſerve as a menſtruum to 4! 
and may be called an univerſal menſtruum, it produces Colours and 
deſtroys them, it fixes and renders volatile, Ec. Obſerve then tit 
{tate of the Air, whenever you make experiments, Camphire in a 
open Air flames and has a footy Smoak, in a veſſel defended from 
the Air, it mounts and grows purer; Sulphur in a cloſe veſlel, 1s al 
ways Sulphur, but in the open Air, it turns into Flowers, and an 4d 
Spirit. So much on Air. 

ter! 
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er; ſtones themſelves yield Water; put clay 
yd in the ſun to duſt, it is made a paſte with 
Vater, which is ductile and will by Fire turn into 
W tone ; the Air contains it, as I have ſaid, and 
Confirm thus, ice in ſummer, or your hand will 
ſmoak; pour Water into a glaſs, the glaſs is 
dry, mix a little Sal Armoniac powder d, cloſe 
the glaſs, a dew is ſeen on its ſurface, from the 
ir chilld ; our breath ſmoaks in winter; 
hence the Air has Water in it; if Water is not 
more readily ſeparated from other bodies, than 
rom the Air; moſt bodies are held invitible in 
Water, and 'tis hard to get it ſincere. 

hut we muſt deſcribe Water, ſo as to diſtin- 
uh it from other bodies; therefore 'tis de- 
Wcribd fluid, without ſmell or taſte, clear, with- 
it colour, and freezable, this is its deſcription, 
ad whatever anſwers not this deſcription is not 
© WA ater. | 

Or It is always full of Fire, where that leaves it 
freezes, ſee at 320, but if it's heat be leſſen 
0739, ſtill Alcohol freezes not with ſo much Fire 
.bated nor Mercury: Water at 32% to Water as 
as Warm as our blood, differs leſs than at 30 of 
an eld, that is, it is as 58 to 73. 

Water abounds with Air and is defil'd with all 
= various particles, Rain-Water teſtifies this. 
eu ir in Water is hard to ſeparate, ſince the weight 
| the Atmoſphere muſt be taken off, e er you 
ase WF" ſeparate the Air in 330 of heat; and heat 
rend WWWquires 1 50 before it can, in an Atmoſphere of 
o al, niddle weight, ſeparate the Air mix d. Hence 
s an! Bic greateſt heat in our Air and the higheſt At- 
"in » oſphere can't ſeparate the Air from Water (J). 
| fron nt Salts ſeem to expel it, but then they fill the 


j Not the whole indeed, but ſome is exhauſted naturally, of 
uo expands in proportion to the external Air. " 


K. Inter- 
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Interſtices; and we have reaſon to believe, that 
the Oil of Tartar does not in Vacuo diſmiſs jt; 
Air, becauſe it attracts it ſtrongly ; and when 
fixt Salts are near drying by evaporation they 
ſwell and attract the Air, which they ſcarce part 
with afterwards, unleſs by a mixture with acids, 
Water ſeldom ſettles without Air and its con- 
tents ; let us ſee now how to get Water pure and 
lincere, to do that we mult view its properties. 

As to its gravity, it is hard to determine it, 
ſome bodies Alcohol, chymical Waters, Ec. are 
lighter, whilſt fountain, river, and Well-Wa— 
ters are heavier, from their contents, than natu- 
ral Water, ſome are vitriolick, ſaline, bitumi- 
nous, Ec. 

Well-Water ariſing from a ſand-bed, is pure 
Water; this Water is called living Water, be- 
cauſe if you dig below this ſand, whence it 
iſſues, more ſand comes in and fills it up; now 
ſand is angular pieces of flint, -that always 
leave ſpace — for the Water to iſſue out; 
if this Water be laden with ſalts, or bitumen; 
Oc. as the earth is a chaos, then that Water 
will be impure, otherwiſe this Water is to gold 
as 250 to 4909, or as I to 19 and 22, or 20, 
and to Air as 850 to 1, a cubick inch of 
which weighs 252, 256, 260 grains ; to cryſtal 
"tis I to 2. 49, to marble as 1 to 2 25; obſerve 
the heat of the Air at the time you compare the 
weight, for that makes Water lighter ; Water 
rarifies more than metals or other bodies, and 
therefore obſerve this caution (g). When twv 
Waters then weigh differently, the heavier col 
tains ſomewhat heterogeneous; and will be dau- 


(o) Pray does not every body rarify with heat as well as the Watt, 


and in the ſame prog ? For if Water is made 2 lighter mere 
gold will be warm' d to the ſame degree, and then the difference ſt 
keeps the lame pace, v. Cor. 5. 82. of Exp. 10. on Fire. 


gero 
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gerous or of ule 3 the lighter, the better, if no 
ſpirits are contained 3 Hippocrates commends 
Waters the beſt when they boil ſooneſt, and 
among thoſe Well-Water ; and Herodotus ſays, 
chat in Egypt even wood ſettles and that they 
lire long there; we have none ſuch, theres 
fore their wood muſt be heavy, ſuch as are the 
© $;d:roxyla or iron-woods, our box, our oak, 
Cuaiacum, are heavy, and we may give credit 
to what we can't contradict; our Water is hea- 
rier than wine or any fermented liquors. 
Water is fuid, riſes in dewy vapours, and de- 
ſcends in Water, not in ſtriæ as oils and ſpirits 
Band any heat evaporates pure Water, but Was 
ter mix d with falts not ſo readily ; Dr. Halley's 
computation of Water flying off by heat or winds 
Win the Phil. Tranſ. N. _ P- 366, which I have 
Wlſo try'd myſelf; and Kruque alſo obſerv'd, that 


Win, ſnow, hail and dew will exhale ; ſo that the 
sin and winds do exhale Water, hence tis moves 
t; ble and diviſible into minute parts: This pro- 


perty depends on Fire, for at 329 it freezes, but 
it 33* "tis fluid by our Thermomiter, ſo that 33? 
legrees of Fire keep it fluid, but 32 only make 
t freeze. | 

But that cold decreas'd, in the hard froſt at 
Vantzick, as was ſaid on Fire, from the 330 to 
ee zie naturally; and heat never encreaſes na- 
rally to 80; hence it is evident, that Water 
ater pecomes a laſting ice within 4 part of the greats 
t natural heat, and the other 3 tis Water 
tuo Had there muſt have concurred a great cauſe, 
con vat required a neceſſity in the nature of things, 
da- at Water, to be Water in that degree of heat, 
ould turn into ice ſo ſoon as the heat was 
waeren d below this degree. 

ce i This fluidity cannot be encreas'd, enereaſe the 
le how you pleaſe, for tis either the ſame 
rer | K 2 F luid 
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Fluid, or Ice, there is no middle way; and 8. 
Iſaac Newton demonſtrated in his Opticks, p. 31; 
that the vibrations of the pendulum in cold an 
ſcalding Water were equal ()). But this is on 
underſtood with regard to our ſenſes, doubtle 
Water grows lighter till it comes to 212% 
heat; however this alters not the motion of th 
Pendulum, ſince the reſiſtance is here only mad 
by the Vis Iuertiæ or denſity, and not the ati 
tion or tenacity. 

Its compound particles are ſo ſmall as not: 
fall under the notice of our ſenſes, they eye 
ſeem to be leſs than thoſe of the Air, fin; 
they penctrate leather, which Air could no 
however as Air enters the Interſtices of Vater 
queſtion whether thoſe of the Air be not leſs th 
thoſe of Water, ſo from penitrability to magn-M | 
tude there is no argument can be drawn, ai | 
ther can we diſcover its competent parts by or 
ſenſes. 

Mean while altho' we cannot meaſure the ſmal. b 
neſs of the elements of Water, yet we tru 
know that there is no fluid who's parts are mot 
penetrating than it, let me except Fire whit 
penetrates all bodies, and the magnetick virtue, i 
by chance you ſhould think that this acts afie 
the manner of a liquor upon magnets and irc 
Laſtly, Light, if this is ſuppoſed to differ fra 
Fire itſelf, and to reſemble the nature of liquot 
then I will ask natural philoſophers if they 
ſhew me any liquor that paſſes thro the impern! 
ous pores of Water, ceteris paribus. - I know ir 
ed that oil ſometimes will paſs thro' woods 


15) Sir Iſaac ſpeaks of reſiſtances, and that from attrition or i! 
city he computes as a product under the diameter and velocity of 8 
ſphere ; but that from the Vis Inertiæ or denſity of matter, as the {qu 
of this product, for ex. 3X2=6, and 6X6=36, and that rarer Me 
cines reſiſt as the Vis Inertiæ, wherefore he does not abſolutely {ay © 
heat does not encreaſe the fluidity, but not much. vid. * 

* 


The Elements of CHYMISTRY. 133 


sls in which there is Water contain'd ; but 
Inen the oil diilolves oil and reſins, and both 
Peing diffolv'd flow out, where the Water does 
Lot diſſolve the reſinous parts of the oil, it is re- 
ned within the veſſels; we fee that Water 
Bocs not paſs thro' paper wet with oil, thro' 
Phich oil cafily paſſes ; hence alſo it comes to 
Pals, that the thicker liquor of ſugar turn d in- 
to ſyrup paſſes ſometimes thro' wooden casks, 
ES hich however keep back the Water; for ſugar 
iluted with Water is a Lixivium, which by 
Firtuc of the ſoap diſſolves the tenacious parts 
Ei the wood in which the Water is ſhut up; 
ES-ncc allo Saline Lixivia, I ſpeak chiefly of al- 
EX.linc fixt ſalts, can hardly be kept in wood veſ- 
Els, in which pure Water is kept without tran- 
„ang; hence Water is known to be the moſt 
enctrating, and moſt fluid of all liquors (i). 
Metals extended into plates, jewels, flints, 
ard ſtones, glaſs and "AP a cannot be pene- 
ited by Water, neither can hard — 
d reſinous woods be penetrated by it; indeed, 
tt, light, watry and ſaline woods do admit 


hick | 
„uance to it; alſo porous ſtones, earthen ware, 
zen cs and common cement of lime and ſand, 


Worcclain veſſels, and cements of chalk ſtones, 
Wo dryd to glaſſy ſubſtance, do admit of Wa- 
Nö but glaſs is no way chang' d nor penetrated 
it: for Clavius put Water into a glaſs, ſeal'd 
up hermetically and mark d it with a diamond 
far the Water reach'd, and this was found 
full 0 Kircher's Muſzum 80 years after as it 
as at firſt. | 


This paragraph contradicts itſelf in every article; for if he means 
enetrabilior more penetrating, then Fire, magnetical force, and 
* are more penetrating, 

1 generally in his whole Treatiſe takes this word in an active ſenſe, 
delete why does oil, ſugar, &c. paſs, when Water does not. 7 


K 3 It 
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If Water cannot paſs thro any body ny 
fuſible by heat when cloſed up, then neither wi 
it paſs by the help of the Fire, this we ar 
taught by chymical experiments every day, thi 
Clavius's experiment ſhews us, thisPapin's Digeſts 
for ſoftning bones, this the great Æolopile full q 
Water and thrown into the Fire ſnews us, which 
only paſſes thro' the ſmall orifice 3 and Stahl be. 
lieves that Water by heat may be ſo attenuate! 
as to paſs thro the glaſſes; but this he cites up 
others credit, and there 1s a great difficulty 
cementing the glaſſes ſo that it ſhan't paſs thr 
the Lute, Becher affirms, that by repeated dil. 
tillations it will become corroſive ; however I; 
never ſeen any ſigns of this penetrability or acti 
mony. TI have been often convinc'd that nothiny 
is more difficult in chymical operations, than ty 
take care that nothing is loſt, or nothing ne 
mixes with bodies. 

Preſſure itſelf will not make Water to pal 
tnro' the veſſels, not even in Papiu's Digeiter; 
the ſame was formerly tried in this hydraulic 
machine ABD, it conſiſted of a hollow cylinde 
AB made of braſs and ſolder d every where, ant 
ſhut up only at B. Into the tube B C, which wa 
then at C 6 foot high, it aſcended to D, ſo thu 
there was a communication betwixt A B and : 
BCD; and there was at A a ſmall tube E a litt 
higher than AF. In AB thro' which the [1quo 
from AB could be retained or let out, when the 
the Water let in thro DE being open had fills 
AB, then E being ſhut the Water was pours 
thro DC which preſſed the Water in AB 
ſtrongly, that this veſſel was ſo diſtended, thit 
the copper plate A F was preſs d outwards, aut 


(k) How can Water be colder than Stones, for all partake of l 
fame Air; and ate heated and cool'd alike. and proportionab!y- 


lüftet 
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ted up. altho' a great weight was put upon it 
2 drop of Water came —. ww 
me Water was put in at D, the folder was broke 
and the Water flow'd thro' the chinks ; hence 
tis plain, that Water preſled with the greateſt 
force cannot be preſſed thro' paſſages, which it 
does not paſs of its own accord by its own te- 
nuity. late IX. Fig. I. 

The Academia del Cimento, in the experiment 

which they try d in a globe of metal, thro' which 
the Water paſſed by preſſure, ſeemed to contra- 
dict this aſſertion where it paſſed thro' the pores 
of the metal; but a ſphere which is greatly 
preſſed has its pores enlarged, and the Water 
paſſes thro em, which when the preſſure ceaſes 
grow leſs again. 
Me know then that the elements of Water 
cannot be more encreaſed than by Fire, nor more 
leſſen d than by cold, and this diminution reaches 
no further then 329 of heat, for then Water is 
no longer Water, but ice in which bubbles are 
formed, and the particles are enlarg'd ; hence 
we underſtand a paradox, which plaiſterers ſay 
they have obſerv'd, namely, that Water the cold- 
er it is pierces thro' the walls more fiercely, but 
leſs when heated, it appeard above that Water 
is more condens'd by cold than ſtones, hence it 
may be that cold Water can paſs where hot 
cannot, 

Hence Fire does not leſſen the elements of 
Water, but extends its bulk, and there is the end 
of the power of Fire upon Water. I've diſtill'd rain 
Water receiv'd upon aſtronomical glaſſes, and 
kept it for many years, and found it always tobe 
the _—_ whether hydroſtatically or chymically 
try'd. 

But as 33 of heat keep Water fluid, we know 
it is always mov'd by this Fire, tis this Fire that 
K 4 makes 
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makes ice into Water, tis this that occaſions}, 
ſolution of ſalts, which ſome attribute to attr,. 
tion, Water has always a tremulous motion; ary 
our microſcopes diſcover a motion in it. 

The elements of Water are unchangeable, ay 
this is true, whether you conſider them apart q 
Join'd into a maſs, for its figure returns, as lf 
all its other properties after any operation what. 
ever; if it chang' its figure, its other proper. 
ties would be changed; ſuppoſe its elemeny: 
were ſpherical and it ſhould become cubical, the 
the ſpaces between wou'd be larger and it woud 
be lighter; in the Aolopile the Water is agits 
ted, but this vapour being receivd in a veil 
tis Water again. : 

Whence tis not as Carteſius and Staire affirm, 
compos'd of particles like eels, they are not it- 
deed flexible, but hard as diamonds and ſpheri. 

cal; for if a globular particle of Air ſhould Rick 
in the ſpaces, the ſpace of Water wou'd be to 
the ſpace of Air, as 100 to 7, or 14 to 1, as 
Kruque computes. 

Water is not compreſſible, as has been tryd 
by the Acad. del Ciment. Du Hamel ſays the 
ſame ; but Colbert tells us, that a ſphere of lead 
fill'd with Water could be compreſs'd ; and Ba- 
con ſays, that a tin globe full of Water com- 
preſs d ſtrongly, the Water let out at a hole 
and boyl'd, ſays it ſpouted out three feet in 
length, and Stazres affirms it; which laſt ſeems to 
deſtroy the opinion of the Florentines : but two 
things are to be conſider'd, I/. The Air may 
enter and hide itſelf in the liquor, which being 
compreſs'd it will flow out at any place ſo long 
as that Air does not expand itſelf to an æquili- 
brium with the Atmoſphere: 24ly, Metallick parts 
may ſuffer a breach from whence the Water may 


flow, but the Horentiues took off theſe objec: 
| V 
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* .? 'Tis wonderful that the compreſſion of 
che Atmoſphere docs not alter it's denſity; tis 
tnerefore wonderful that the author of nature 
FS 1:;u'd make one element elaſtick and the other 
not ſo; there is a necellity for great caution in 
C th fe trials, and no Air thou'd be ſhut up but 
what the Water contains, then we muſt carefully 
mind that the heat be the fame all the time of 
the trial, becauſe that expands the Water. 34%, 
EZ you muſt take care that the Air contain'd in In- 
terſtices of the Water be not elaſtick, we muſt 
EZ thcrefore obſerve that there be no bubbles in this 
Water. 
Me next conſider the ſimplicity of Water, 
which is found in every particle to be alike, un- 
EF: changeable in all its properties; hence the Al- 
chymiſts ſuppoſed all things were made of Wa- 
ter; hence Paracelſus and Helmont inculcate the 
fame; and hence they faid, that all things could 
be return'd into Water; but this is not reveal'd 
to us by experiments; tor after the ancienteſt of 
all authors, Moſes had deliver'd to us, that the 
@ ſpirit of God had breathed upon the Waters, and 
E imbucd all bodies with their virtue; the Phani- 
dans, Agyptians, and Thales broached this opi- 
nion, which the Chymiſts receiv d. The Helmon- 
liaus acknowledge two ſimple bodies only, pure 
Water and Quickſilver; and ſome affirm Mer- 
| cury to proceed from Water, becauſe tis at laſt 
| rcfolv'd into it; hence they eſteem Water the 
| univerſal nouriſher of all things, which nothing 
can change. | 
The next property is, its mi/dne/s, for if Wa- 
ter be reduc'd to the heat of a human body, 
and apply'd to its tendinous parts, it makes no 
mprethon ; it you apply it to the Canthus of 
the eye, it gives no trouble, or to the noſtrils, 
it produces no troubleſome ſenſation, or to the 
| | nerves. 


3 
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nerves inflam' d, or to ulcerated places, it give 
no torment ; if you foment ulcerated cancer, 
or nerves that are bare and half burnt, you ex, 
the pain, tis even milder than oil, it mitigat 
the acrimony of ſalts, for take a dram of Vitrig| 
drink upon it 3vj of Water it hinders the eſſec 
of this poiſon; it is then without taſte, ſmell, a 
colour; wherefore Water is adonyne. 


The next property is, that it diſſolves bodies 


and makes them fluid; I/, For example, | 
diſſolves foſſil ſalts, as Sal Gem, Sea Salt, Bora 
Sal Armon. and Alcaline Salts ; as alſo Acid Salt 
or Spirits, as Alum, Oil of Vitriol and Spirit d 
Sulphur, theſe three acid ſpirits differ little fron 
each other, and are ſeldom found under a dry 
ſhape, having in them a power to attract th: 
Air, as alſo Spirit of Nitre, and Sea Salt, which 


two are always liquid; theſe acid ſalts can be 


diſſolvd in any quantity of Water ever ſo little; 
for take a pound of Oil of Vitriol, the elements 
will be ſo mixed, that the whole quantity cf 
oil will be diſſolv'd in it; the ſame can't be faid 
of dry ſalts, where Water diſſolves only a cei- 
tain portion of em; however, once you hare 
thoroughly difſolv'd them, they may be further 
diffoly'd in any quantity of Water, diſſolve 3 
of Sal Gem in three ounces of Water, add but 
one 9} of Water, and the whole Lixivium wil 
be diffolv'd in this quantity: This is an odd 
property that each particle of Water ſhall have 
its thare of ſalt; you may obſerve, that cou- 
cuſſion performs this ſolution ſooner ; 3, 
Warm Water performs this ſolution ſoonc 
than cold, ſo that cold Water to 32“ diffolves 
flowly ; but at 2129 diſſolves them preſent!y, 
and when you have diſſolv'd bodies in warm 
Water, part of them will ſubſide when it cools, 
ſo that when Water comes to freeze, it expe 
3 al 
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l theſe ſalts; as ſalt hinders Water from freez= 
\ ing, ſo the ſame ſprinkled upon Ice, will thaw 
it; hence ſea water ſeldom freezes; 4zhly, Cri- 
ES +:1l:ation is made for want of Water by reſt 
and cold. 5thly, We find this power to exert 
itſelf upon one falt ſooner than another, ſo that 
Sal Gem is ſooner diffolv'd than Borax, and the 
Water will receive more of it than of Borax. 
Febiy, When Water has diffoly'd a certain quan- 
tity of any ſalt, till it will receive no more, yet 
till it will diffolve more of another ſalt; ſup- 
2 poſe you diſſolve as much Sal Gem as it will hold, 
put in Salt-petre till it will not be diffolved any 
longer, it ſtill will diffolve a third and a fourth. 
2h, Pure Water diſſolves metallick or vitrio- 
lick ſalts, as Alum, Verdigreeſe, Oc. 3dly, It 
diſſolves vegetable or animal ſalts, whether they be 
acid, neutral, or alcaline; but Tartar is the hard- 
elt; for example, put 4 drops of Oil of Vitriol 
into an ounce of Water, ſhake them together, 
and the whole will be equally acid; or take 3 
of Oil of Vitriol, into which drop 4 drops of 
Water, ſhake em, the mixture will be equally 
acid; mix half an ounce of Sea Salt in an ounce 
of Water, part of it will ſubſide undiffolv'd ; 
or mix brine with Water, the liquor is equally 
falt; the ſame may be ſaid of Nitre, Sal Gem, 
and others; therefore that ſalts may be through- 
| ly diffolved there's a certain proportion of Wa- 
ter requir'd, and this holds true in ſolution of 
— ſalts, even in Oil of Vitriol reduc'd to a dry 
At. 

Put to 3 ounces of diſtill'd Water 9 drams of 
Sca Salt, if they are ſhaken, they are ſoon diſ- 
loly'd, it not, ſlowly ; I diſſolve this ſalt in cold 
Water, and another parcel in warm Water, that 
in the cold diffolves fowly, but that in the warm 
Water quickly, and in the boiling ſooneſt — 

= 
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all; ſet them by, as ſoon as the boiling Water 
grows cold the falt ſettles; hence Water in 
ſummer diſſolves more ſalt than in winter, in , 
warm climate ſooner than a cold one, in the 
torrid Zone ſooner than the cold one; as there. 
tore putrefactions are proportionable to the he, 
they are greater in warm than in cold countries: 
hence boiling Water diſſolves moſt, and ice haz 
the leaſt of ſalt in it, all which ſhows that heat 
enlarges the pores of the Water, and cold 
contracts em; hence it appears, that this ſolu- 
tion depends upon ſalt Water, and heat; where- 
tore, unleſs we know the proportion of heat, 
we know not the quantity to be diffolv'd; and 
it 18 certain that Water without heat does not 
diflolve ſalt ; tis obſervable that ice mixed 
with falt will thaw ; hence the ſalt has a power 
of heating and expelling of cold ; I could add 
more, but I leave it to your ſpeculation. Whilſt 
the Air was of 389, I took two ounces of the 
powder of Sea Salt and diſſolved it in 6 ounces 
and 3 drams of diſtill'd Rain-Water; but Sal 
Gem required 100 and 11 ounces, and 11 
drams to diflolve an ounce; Sal Armon. required 
a 100 and 11 ounces and two drams; 9 drams 
of Nitre were diſſolvd in 6 ounces; Borax re- 
quires 20 ounces of Water to one of the falt; 


one ounce of Alum requires 14 ounces of Wa- 


ter; one ounce of Epſom Salt is diſſolv'd in ten 
drams of Water; one ounce of Salt of Tartar in 
an ounce and half of Water; 3 ounces of Water 
diſſolves half an ounce of Arcanum duplicatum ; 
three ounces of Water by concuſſion diſſolves 
a dram and half of Copperas; hence ſome re- 


quire more Water than others; thoſe which 


run in the Air are ſooneſt diſſolved in Water, 
and they part with their Water lateſt on the 
Fire, as is ſeen in Salt of Tartar and Oil of Vi- 


trio! ; 
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io! ; but when 111 ounces, and 11 drams of Wa- 
RS... hve diffolv'd an ounce of Sea Salt, and it will 
hold no more, take half a dram of Nitre, and 
Fil be diffolv'd, then take any other falt, "twill 
T ifolve it; vitriolick ſalts de poſite one ounce 
in Water, and by criſtallization and repeated 
Solution, is all turn'd into Ochre - (7) The 
caſier Water diſſolves ſalts, it retains them the 
faſteſt; there are ſome things particular about 
the ſolution of metals in Water; ſome ſalts diſ- 
ſolve metals, and they are diſſolvd in Water, 
EZ which ſolution happens more perfectly, the more 
ſalt is requir d; and then this ſalt mixes the me- 
tal equally with the Water, otherwiſe a precipi- 
tation happens, which is call'd Magiſtery's, Salts, 
Vvitriols, Sugars, Cryſtals, Sc. The metal is the 
diſſolvent, and the Water muſt be in certain pro- 
portions; if the Water is entirely taken away they 
boſe their tranſparency ; hence have we potable 
metals, which act by their acid and the proper 
= virtue of the metal united (). 
© Water does not diffolve all metallick falts, for 
example, it does not diſſolve Butter of Antimo- 
© ny, which is precipitated by it into a white 
powder; it dillolves Alcohol, but by concuſſion 
only, otherwiſe it will immerge; alſo it will 
diſſolve fermented oils, and brandy will mix 
| ſooner than Alcohol; but if Water be impreg- 
nated with ſalts, ſuch for example, as Oil of 
Tartar, neither concuſſion will make em mix, 
but the Alcohol mounts to the top, or depoſites 
| the ſalt, where tis eaſily ſeparable from the 
| Water; as appears in Water impregnated with 
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(!) No, for *tis all Ochre except the ſalt which the Water has diſ- 
ſoly'd, for we don't ſuppoſe Water diſſolves Earth. 

(in) This author in his proceſſes denies this aſſertion; he o ten de- 
nes any Acid or Alcali to pte-exiſt, even in bodies from whence they are 
equi d without Fire; and yet he forgets this, Wherever it ſerves ano- 


ther turn. Is this an argument of ſteadineſs of principles? 
Epſom 
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Epſom ſalts, by pouring in the Alcohol, the fal 
_ precipitates, as alſo appears in the Otta Helmon- 
tiana ; Water diſſolves Alcohol, but not the 
oils that ſwim in it; hence reCtity'd Spirits q 
wine, in which Oil of Cinnamon, Campure, cr 
Urines have been diſſolv d, grow white and pre. 
cipitate; it diſſolves ſoaps and ſaponaceous bodies 
all ſoap is oil and fixt ſalt join d together; it 
alſo diſſolves oils highly attenuated, or eijentia 
oils; it alſo difiolves Air to a certain proportion, 
as has been ſaid before; it alſo can diſſolye 
many terreſtrial bodies, particularly when they 
have been united to ſome acid ſalts, ſuch as coral, 
pearls, Sc. However, when tis pure there are 
many Earths it can't diſſolve; as tor its diffoly. 
ing iron into ruſt, and braſs into verdigreeſe, 
and as to what Langelot and Homberg afhrm of 
its diſſolving metals and gold, theſe proceed 
from other cauſes, but for earths void of all falts, 
ſuch as glaſs, cryſtals, Ec. it does not touch them, 
Water eaſily penetrates into bodies and their 
ſmalleſt pores by its ſlippery particles; hence 
does it diffolve bodies; wherefore it muſt en- 
creaſe the weight of ſuch bodies, and therefore 
merchants ſel] their wares to advantage in moiſt 
weather; it alſo increaſes the bulk of bodies, 2 
may be ſeen in the Acad. del Cimento. Exp. 184 
where the Cone AB, the Cone CD, after CD, 
was moiſten'd with Air (7). 

Water unites almoſt inſeparably with ſalts, for 
decrepitate ſalt, and diſtil it, you receive a St 
rit, which put upon chalk, and gently evaporate, 
according to Homberg, and you get Watet, 
the ſame may be ſaid of other ſalts. Sul hur 
itſelf contains Water in it, whether that Wate! 


(n) N B. There is no ſuch experiment in the Academ. del Cimen 
to, fo that Mr. Profeſſor has taken this upon credit. 


proceeds 


The Elements of CHYMISTRY. 143 


roceeds from the Air, can't eaſily be deter- 
Wind ; Water alſo is found in earthy bodies, 
tis the glue that connects them, Paris plaiſter is 
Hime of Alabaſter, moiſten it with Water it pre- 
ently becomes a paſte and dries into a ſtone, 
WH potter's clay, or bones, or ſand and lime prove 
WE ments by Water; ftarch alſo and glues of 
animals grow tenacious by being mix d with 
Water; the ſolid parts of animals, ſuch as horn, 
bones, nails and hairs, are found by diſtillation 
Bo contain Water in them, and performs the 
office of a glue to them; nay, chymical oils 
themſelves as du Hamel obſerves, are moſtly re- 
bd into Water, even Spirit of Wine the moſt 
W-tity'd by Salt of Tartar, or by burning, 
ers it contains Water; however Water is not 
the principle out of which all things are made, 
Wome have ſuppoſed that cryſtal was nothing 
hut ice which has been frozen for many ages. 
Wee Paracelſus, and Acad. del Cimento. for it has 
cen provd that Water 40® colder than ever it 
Nas obſerv'd to be by nature, did immediately 
Whaw again; it may be neceſſary for nutri- 
tion, as Verulam ſays, but not for the producti- 
pu of metals; Water alone does not afford all 
he neceſſary nouriſhment to bodies ;* it helps 
he growth of plants, and is the vehicle of other 
articles, particularly the ſlimy ones, according 
0 Dr. Woodward on vegetation, but not the ſole 
Wutriment, 

Water refuſes to be join'd with bodies, parti- 
uarly with oils and oily bodies, which the leſs 
mental they are, the more it repels them. 

me ſolid bodies alſo refuſe to join with Water, 

the hairs of animals, and feathers of fowls, 
id ſome other things; however if we boil Wa- 
er with fix d ſalts, it does not then * oils; 
oli d bodies are found to repel Water; 


is hence 
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hence the ſcales of fiſhes hinder them from he, 


ing wet. | 

Let us now take a view of the different ſpe⸗ 
cies of Waters; and 1/t, of Kain- Water, this i 
properly the lye of the Atmoſphere in which 
all bodies are found, as I've obſerv'd before, 
namely, Spirits, Salts, Oils, Oc. the ſeaſons gf 
the year diverſifſy the rain; the vernal rain is the 
fitteſt tor growth, rain after drought is the more 
compounded, alſo rains after winds brings vari- 
ous particles from foreign parts; rain atter hot 
weather is apteſt to ſmell (); whether rain Wa 
ter when kept is apt to grow four, I cant 
affirm ; but when it ſmells, it may again be made 
drinkable by boiling, adding a little acid, which 
wou'd be of great uſe to ſailors to know. I 
never could yet find by any experiments that 
Water wou'd ferment, and . that brandy coul 
be had from it: I have learnt by experiments 
that the ſea weed will grow in rain Water upon 
the tops of mountains, which I diſcover'd by the 
-: 14 clan when they were very young, the 
ſeeds of plants, are brought down by the Ar 
and fall upon the Earth, even the eggs of ani 
mals are carried up, and thrown into the We 
ter and are hatch'd there; Rain-Water kept de- 
generates at laſt into a ſlimy body, and depoſite 
a ſediment, and ſmells and taſtes badly; how 
ever 'tis reputed the lighteſt being diftill'd bj 
nature, and Chymiſts have no finer than it 18 
yet I have found that Rain- Water diſtilld was dc 
equal weight with common Water: Snow-W# 
ter is ſaid to be the lighteſt, and the cleaneſt l 
the beſt ; hence ſnow found at a diſtance from 


(o) Yes, indeed; but it had been enough to have acquieſced, in ſa. 
ing that rain contain'd all ſorts of corpuſcles, and that heat is the 2 
teſt weather to produce putrefaction, as he had faid before, therefor? 
— in hot weather is apt to ſmell. Repetition is a tedious task 4 

earers. 


200 
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„ habitable place is the moſt pure, it keeps the 
2 ongeſt from imelling ; Rudbeck thews that it leaves 
ccruſt upon the earth, which makes it fruitful; 
Tais Water digeſted ſmells, and attords oleous ſpi- 
its, and A fragrant ſpirit which diſſolves Gold; 


] 


V. Liphenſ. Anno 90. p. 26. if kept in hogſheads 
I putrefies and grows clear again ; that Rain Wa- 
er is the moſt impure that falls in hot weather, 
ES. in cities, where ſmoke infeſts the air; and J 
BS..vc found that after thunder it had a froth ſome- 
ES hat nitrous, and if Rain falls in ſtormy weather 
yon cloaths, they will abound with worms; 
BE il. Tanſ. No. 127. p. 622. from hence may be 
aderſtood why Rain nouriſhes the ground: If 
e diſtil Rain Water with lixivial falts, or any 
erhers, they will impregnate it with their taſte; 
os pureſt when boil'd: If you mix this Water 
Wild with common Water, the mixture grows 
bite; this Water diſſolves ſoap the beſt, it alſo 
Ihitens linen and wax the beſt, it grows warm 
ad cools ſooneſt; if you pour melted Gold or 
oer into it, they granulate, which is uſeful for 
Wctal-workers to know; other metals melted on 
Wc fire, or water thrown upon them, fly off with 
Weat violence; and if Water falls upon copper 

lt tis melting, it indangers all around. 
Fountain Water is produc'd from Rain that falls 
Wo ſubterraneous paſſages, from whence it iſſues: 
heſe fountains are moſt frequent where there are 
Funtains, for when theſe places are higher than 
ere the Water flows out, then there the ſpring 
ws out ſo much the higher, as the place where 
Water collected is higher than the mouth of 
© ſpring. (p) Fountain Water is not purer on 
: ain 


This honeſt Gentleman is bewilder'd in this very caſy 
ir, for as Ma-riotte, p. m. 14. Ed. Eng. explains it, the 
Ns fall, pierce the Earth, and are retain'd till they make 
0 M, j L A paſ- 
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Rain Water; however, when it paſſes through flint 
or ſand, it is ſtrain'd from all heterogeneous parts, 
becauſe the ſmall particles are united into ſuch 
pores as hinder the paſſage of thoſe parts; hoy. 
ever, if it runs through matter that can be di- 
ſolv'd, it becomes impure, and partakes of the 
nature of the glebe; hence lo many Spaws, differing 
according to the nature of the ſoil ; hence petri. 
fying Waters, which being drank do not breed the 
ſtone; vid. Reg. AFR. Sci. 91, 92. All Fountan 
Water boil'd depoſits a ſediment ; *tis very ſingy: 
lar that in wells dug 2600 feet deep, no Water 
ſhould be found: See Plott's Deſc. of Staffordſtir. 
The matter of Rivers and Fountains is the 
ſame, what therefore is ſaid of Fountain Waters 
may be ſaid of the other; the chief difference i; 
that Fountains flow from under ground, River 
are expos'd to the air, and conſequently receii 
all that the winds or atmoſphere can afford: 
They come from mountains and run into the ſa 
and conſequently change their corpuſcles as the 
parts they run by; therefore we cannot eali 
pronounce upon their nature, to which difficult 
rains, and the ſeveral creatures that ſwim in then 
contribute: Hence does it flame under the ti 
pics; hence does it ſmell and grow ſweet agaln 
hence, when they ſmell, if the hogſhead is tob 
that imell abates in five hours; when Sea Wate 
is diftill'd and mix'd with River Water, it hit 
ders its putrefaction, ſays Da Hamel. In the ki 
dom of Congo there is a river which affords at 
nacious matter, that hardens like iron at the fit 
Atl. Lip/. 1687. P. 650. and 1683. P. 519. 1* 
lame tranſactions tell us, that the Roan u 
does not ſmell. Rain Water, Snow Water, Foul 


a paſſage and run forth ; and if Rains are ſcarce, or 1! 00 


rain for many months, theſe ſprings fail. 


t1 
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WW. and River Water, weigh nearly the ſame hy- 
3  aatically; ſo does the Water of the River Gan- 
e 'Tis hardly credible that Water in the bulk 
Ef one pound ſhould be four ounces lighter, and I 
in Mr. Boyle had tried this oftner; were it ſo, 
Erodotus may ſay true of the long-liv'd AÆthiopi- 
EZ; Let this ſuffice on this ſubject; only it may 
be obſery'd, that the contents in the Water are 
ne occaſion of putrefattions. 
we ſhall now ſpeak of ſtanding Waters: If we 
onſider thoſe ditches about Leyden, we find them 
o be a lixivium of all the filth in town, to con- 
It of alum, tartar, and all other forts of things, 
d which unloads itſelf into Harlem-mere; hence 
Bo we dye better in this town than elſewhere ; 
Ie Water is more ponderous and exhal'd, affords 
cas, beſides terreſtrial matter which efferveſc'd 
ich ua fortis, Rain Water is the lighteſt, 
Miver the next; from Salan-Hall, Water was two 
Pes heavier, a Fountain Water there four lines 
Wavier, another Water there fix lines heavier, 
Wd another that had ſtagnated was fix lines and 
0 balß and the ditch Water was ſeven lines hea- 
Wr; all which experiments Hof man tried: From 
hence tis neceſſary to make uſe of trials to diſ- 
gguiſn the purity of Water, which is done by 
rer diſfoly'd in ſpirit of nitre, or oil of tartar 
deliquiam, or Sacch. Saturni; if the Water do 
grow white from theſe tis pure. ( 
he natural ſtate of water is ice, which is flu- 
only becauſe fire is in it, this glafſy part melts 
i the leaſt heat; J have already taken notice 
t ice wou'd never make cryſtal, we can't heat 
oe 214%; as ſoon as it is diſſolv'd in 330 of 
h it produces all its phyſical operation; *tis 
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) B. The profeſſor mentions this very often after- 
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the only vehicle of our nouriſhment, and which 
we cannot want; it is the moſt fluid and penetr, 
ting of any, without it our blood can't circulate: 
hence our life depends upon a ſufficient quantity of 
water; it makes us grow, and all the functions gf 
life are owing to it, death often is owing to toy 
much, but oftner to too little; as in animal 
ſo in vegetables it is of uſe, but for their growth 
as Yoodward and Hale have prov'd, without ſnow 
or rain there wou'd be no fructification; *tis al 
of great ule for the growth of metals, it diluts 
them, and keeps them in the form of a Juice 
it dilutes, changes, encreaſes and mixes 'em one 
with the other; hence appears the wonderful u 
of Water, colours cannot be ſeen without it, ſme 
are brought to perfection by it, taſtes depend up 
it by its diſſolving mixtures, aliments, medicine 
poiſons, ſolidity, depend all upon Water, ſo d 
efferveſcences, ſo does fermentation, ſo does pu 
faction; it parts ſalts from earth or oils, it hel, 
precipitation and ſublimation, we can direct take 
degrees of heat by it, from 33 to 212. Wag eh 
indeed, is better than oil for this purpoſe, becaully1p: 
oil grows thick by the fire; from hence we . 
keep the fire as equal as we pleaſe; the ſteam e I 
exhalations of water are very active, for its (tad a 
will putrefy bodies; (r) tis from hence arile ph t 
and peſtilential diſeaſes, tis from hence that wor mes 
places are ſo unwholeſome. Ice is lighter titer 
Water, and ſwims upon it; the reaſon of wing 
is, that the ſame matter takes up more ſpace, Wi | v 
ſo weighs leſs, the cauſe of which is the Air int, 
tain d; hence it is, that Water freezing, cM 20 
even golden veſſels, as you may ſee in the , 
del Cimento. es 
bd he 
(r) N. B. To wit, it diſſolves the Salts and makes t1"intit 


le per 
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Ice made of water, from which the Air is ex- 
© uſted, is the heavieſt, and will even fink under 
Vater; Sagg. Exp 171. Ice will melt with ſea- 
ir, fal gem, fountain falt, ſalt armoniac; but 
len it encreales the cold, and this coldneſs may 
be encreas' d to any degree; ſpirit of French wine, 
of ſea-ſalt, of nitre, aqua fortis and aqua regia, 
d with powder'd ice, do greatly augment the 
old, as has been ſaid before on Fabrenheit's Ther- 
ometer; the ſtrongeſt ice wou'd be got by exhau- 
ng the Air and pouring after Fahrexbeit's manner, 
hele ſtrong ſpirits upon ice, but this ice is again 
jiffoly'd by the fire, nor will it change into cry- 
al; *tis obſerv'd that Water kept in a veſſel of 
las hermetically ſeal'd for an age, will not putre- 
y, tho” in the air of Rome; Boyle and Du Ha- 
bel. Water contains ſomewhat ſubtiller than 
ir, for when exhauſted in, the Air-pump and 
aken, it afforded ſparkles like fire; Du Ha- 
el, p. 395 3 tho” it abounds in the Air, yet the 
ed eye do not diſcover it, wherefore is it ne- 
ſary to make uſe of hygroſcopes, ſuch as oil of 
ulpaur, or oil of tartar, and ſuch like, to detect 
. 

| The waves move in eight ſeconds twelve feet 
an half in diameter, whilſt ſound runs 680, ſo 
era wave is to ſound as 765 to one, which 


es near to the proportion of the weight of 


WF ater to that of Air, they are circular, and no- 
us of an obſtacle changes this proportion. 

very much doubt of Mr. Boyle's experi- 
unt, that informs us, that after diſtilling wa- 
r 200 times, an ounce afforded ſix drams of 
th, for the duſt in the Air gets in and de- 
es us, and tho' I have try'd the experiment 
have found a white earth, yet not in ſuch a 
«ity, and I doubt Mr. Boyle was deceiv'd by 
perſon he confided in. 
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Of EARTH 


Philoſopers and Chymiſts have made uſe of t, 
word Earth to ſignify one of their elements, out x 
which all things were made, we mean by it; 
foſſil, ſimple, hard, crumbling body, fix d 20 
not flowing in the fire, nor to be ditfolv'd in w, 
ter, alcohol, oil, or air; 'tis a, body that has tþ 
triple dimenſion and enjoys the properties of othe 
bodies; I look upon it to be a foſſil, and mixt 
with every thing we dig up, and hard to be ſep. 
rated from them, its weight is greater than thaty 
vegetables, oils, Sc. Pure Earth has no mixtur 
of the other elements, nothing is more fimpt 
than it is, tis hard to a degree and eaſily crun 
bled or powder'd, and it will not flow in the fir, 
but remains unchangeable ; Rain Water diftilld 
gives out an Earth, which freed from all Salts, 1 
calPd Virgin Earth; the Air abounds in this Eur 


as I have hinted above in the hiſtory of the ar, 


and by expoling black ſilk will be foon percts 
ved; this powder is moſtly Earth, and unites i. 
ſelf to all bodies, nor does the fixedneſs of Eart 
hinder us from knowing that it may be ſuſpended 
in the Air; ſand is a fixt body, yet it has bert 
known to be lifted up, and deſtroy'd armies u 
Egypt and Libya; gold is a fixt body, yet the lei 
breath will blow up leaves of gold into the AI 
and cho” tis very fixt, if you mix it with feht 
lus of antimony and merc. ſublim, twill all i 
oft; wood flies into ſoot, and yet the Earth 0 
that ſoot is a fixt body that will bear the fre 
thus you learn that a body which is fixt can h 
liſted up in the Air. NG 
Vegetables by burning are turn'd into afie 
which will fly up in the air with the leaſt Earth 


all plants afford this Earth; waſh this Earth * 
| | 5 ate! 
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Water, you gain all the falt, and the Earth ſub- 
BY Gdes; the longer you waſh this Earth the purer 
it is, and this is the pure chymical Earth, with- 
cout taſte or ſmell, white, ſoft and not ſonorous, 
ES :.difiolvable in any fluid, fixt in the fire, hard to 
turn into glaſs, which by Water may be form'd 
into a veſſel that will bear the fire; and for Cu- 
pels, in theſe Gold or Silver are gotten pure by a 
mixture of Lead; it holds Lead and does not vi- 
S trity; this is the Earth out of which Fulcan's 
7 myſtical fan is made, thro' whoſe holes all bodies 
© run, lave Gold and Silver; this is that ſieve for 


: all metals melted with Lead. 
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Tze fame ſort of Earth is got from the ſoot 2. 
of vegetables, which if put into an iron fry ing- pan 7 
and bak'd, turns into white aſhes, which being * 
washed in Water leave a pure Earth, as before. 2 
Hence we ſee, that Earth may be made volatile, #2 
and fly up into the air; diſtill ſoot, and beſides Ss 
what other particles it affords, there is a black 1 
Farth at bottom, which being waſh'd pure, leaves PET 

the Earth at bottom: Which ſhews that the as 

Farth is fixt when 'tis freed from its volatile _ * 


parts; how full therefore is the Air of this ter- 
reſtrial matter, where vegetables are burnt. 

When we diſtill vegetables, we divide 'em in- 
to two parts, one mounts, the other ſtays be- 
hind at bottom, the volatile part is Water, ſpi- 
tit, ſalts and oil; if they are burnt in an open 
fre, many thicker parts are lifted up, and there- 
fore leſs Earth is left behind; whereas in diſtil- 
lation, the moſt volatile riſe only; when you have 
done diſtilling, a black coal is left behind, which 
jou can never render volatile, put it in an open 
fre, twill flame and grow white Earth; waſh 
this, and you have the Virgin Earth; diſtill the 
Oil over again, and you have it more penetrating 


nd pure, and equal to an Alcohol, if it be often 
: ol: 5 rectified; 
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rectified; yet after every diſtillation ſome Eg 
is left in the retort. Hence we ſee, that Far 
aſcends with the volatile parts, but more particy, 
larly with the Oil, and 'tis this which makes th, 
Oil fo thick, and which being parted from the 
Oil, the Oil thereby becomes more pure and yg. 
latile. 

Let us now conſider that fixt Salt which t 
got from this Earth; who would have though 
there was Earth in this fixt Salt fince it dilfoly'4 
in Water ? take this lixivium and filter it, no ter. 
reſtrial matter appears, even by microlcopes, i 
it; and if kept for years, nothing will ſubſide 
inſpiſſate this lixivium, reduce it by fire into: 
Salt, commit it to a ſtrong fire till it flows, pour 
it into a warm mortar, beat it to powder, expok 
it to the air till it runs, and you will find th 
ſame Earth as you found in the aſhes. (/) Le 
this Salt run again per deliquium, and till th 
ſame will appear, and this will happen at every 
ſolution and calcination : Weigh all theſe Earths, 
and you will find they weigh leſs than the Sal 
did, which ſhews that ſome part of the Salt 1 
made volatile; hence may it be concludel 
this Earth was in the Salt, and was diffolv'd nher 
the water, unleſs you ſuppoſe a tranſmutation oſ 
the Salt in the Earth; chymiſtry has alway: 
known that Earths united to Salts will diſſolve n 
Water. Earth joins with an alcaline Salt into 
Glaſs, which may again be reſolv'd into its prit- 
ciples; Earths by Salts may be fo order'd as t 
diſſolve in Water, as chalk with acids, Sc. Hence, iſ 
1/7, Theſe alcaline Salts are Earth in a large pro 


(ſ) N.B. Our author has already forgot what he faid on 
the powders that float in the Air; is not this Earth part ol Wit 
that powder? Or as he reproves Mr. Boyfe on Waters turning 210 


into Earth, that it procceded from the Air. 


portion; 
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W .oction ; 24%, The Earth is hid in theſe Salts, ſo 
s to be diffolv'd in Water; 34h, Nothing can 
WT tenuate this Earth ſo much as the fire, which 
Auſes it to unite to theſe Salts ; wood burnt to a 
coal, ſhut up in an iron box, and committed to a 
ereat fire for many hours, remains a coal without 
any figns of an alcaline Salt, but in an open fire 
it affords Salt; for waſh this coal you get no Salt, 
but waſh the white aſhes and you preſently gain 
it; 47bly, Therefore alcaline Salts are compound 
bodies; 52b1y, Ihe open burning conſumes the 
oil, which hinder'd the Salt from diſſolving in the 
Water. This Salt kept long in the fire becomes 
E colatile at laſt, which, however, mix'd with a 
certain portion of Earth, turns into Glaſs. 67h1y, 
No Salt is fixt of itſelf, but as it has Earth 
join'd to it, which by drying and often correcting 
becomes volatile. qzbly, Theſe fixt Salts are di- 
vided into a volatile Salt and a fixt Earth; 8zbly, 
Hence theſe Salts are Salt and Earth, with a lit- 
tle Water join'd to it; 9550, This Earth reſides, 
and is got out from Water, Spirits, Salts and Oils; 
and if theſe bodies are rid of their Earth, they 
tly into the Air, and become inviſible, the Earth 
remaining behind; wherefore fixity is to be attri- 
buted to this Earth. 

Let us now enquire into the Earth of Animals: 
All Animals do putrefy, and all their parts fly off, 
leaving nothing but Earth behind, as appears in 
their Carcaſes. 

The humours of human body being committed 
to the fire, by a heat of 212 afford Water, which 
does not differ from the Water of Vegetables, 
only ſmells of the Animal; by encreaſing the fire 
you gain the Spirit which ſmells and efferveſces 
with acids, which collected apart and re: diſtill'd, 
words Earth; encreaſe the fire and you will get 
Vil, and theſe re- diſtill'd afford Earth, and the 
| thicker 
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- obſervable that putrefy'd bodies promote fertility 


thicker they are the more Earth they afford, ; 
this Oil is contain'd a good deal of volatile Sal, 
which becomes pure by rettification, but alva 
after ſublimation there is a vapid Water at the 
bottom, nor can we eaſily ſeparate this Water 
from the volatile Salt; after the firſt Oils, a thi 
tenacious Oil follows, reſembling Pitch, which he. 
ing re-diſtill'd affords a great deal of Earth, au 
the Oil becomes pellucid, as I have tried in Oil a 
Hartſhorn; fo that Earth is the occaſion of th 
viſcoſcity of Oils, and hinders em from being vs 
latile; at laſt comes forth the phoſphorus, which 
expos'd to the Air falls into flames: Tis a que 
tion what this phoſphorus is, whether it be a 
animal or vegetable ſubſtance, or whether it |; 
not the true offspring of fire; it burns quite: 
way, and remains like wax at the bottom of Wi 
ter; 'tis rather an oleous than ſaline ſubſtancy 
and has little Earth in it ; the Earth of animal 
and vegetables has a near affinity to each other, 
and there is alſo a near reſemblance of the parts 
of the liquors; the falts in animals are moſtly volz 
tile, neither do J find fixt nor acid ſalts in animals 
i) whereas in vegetables there are a great mam 
acid ſalts, tho? there are alſo volatile ſalts in then 

Putrefaction ſeparates the Earth from bodies 
for when bodies of any kind are putrefied, yo 
gain a volatile but not a fixt ſalt from them; ti 


One would ſuppoſe, that becauſe putrefattion & 
parates the Earth from bodies and other elements 
that fermentation wou'd do the fame ; but it ne 
ver ſeparates the Earth from Salt and Oil, ! 
promotes acidity and leaves the fixt Salts, it chat 
ges the Oil into an Alcohol, but not the whole 
Oil; we find then that Earth is always the fam! 


(F) N. B. But our Author finds an armoniacal or mix d Salt 
which contains an alcaline, a fixt Salt, and an Acid. 1 
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s al bodies, and Cupels can be made as well from 
the aſhes of vegetables as animals, it gives ſtrength 
and firmneſs to bodies, and hinders the others 
from flying off, and it reſiſts the Air, Water and 
Heat; in burning bodies till their whole conſump- 
tion nothing remains but the Earth. 
Let us now take a view of the Earth of foſſils. 
* Firſt, We find the native Salts, ſuch as Nitre, 
Fs. diffolve theſe in pure Water, digeſt 'em, 
and an Earth will ſubſide, and the Salt will cry- 
ſtalliſe each in its proper figure; the remaining li- 
quor being thicken'd til} a cruſt appears at top, 
ES will give cryftals, but leſs pure; proceed with the 
remaining liquor, there remains water, which is 
EF” not eaſily dry'd, but is fatty, ſaline and earthy z 
8 which being dried at the fire, runs and is ſharp 
and acerb; and in all theſe operations Earth is af- 
fſorded; and by repeated cryſtalliſation and ſolution, 
the whole Salt flies off and leaves the Earth behind. 
Let us diſtill theſe foſſils, by mixing them with 
BgBole or Earth; they are divided into an acid ſpi- 
E rit, and Earth at the bottom; waſh this Earth, 
and you gain a fixt Salt; rediſtill this acid ſpirit, 
and Earth remains behind; when we have rid 
© theſe ſpirits of their Earth, they ſmoak and fly 
into the Air, as appears in aqua fortis, ſpirit of 
Nitre, and Glauber's ſpirit of Salt; hence both 
| alcaline and acid ſpirits appear to be volatile, and 


„re only fixt by Earth; mean while two things 
. re to be obſerv'd, whilft the acid of Vitriol and 
ts, WF burnt Brimſtone is fixt in 56 of Fire, but by re- 


terated diſtillation becomes fluid and depoſites 
Earth: This indeed may depend upon ſomewhat 
terreſtrial, which can't eaſily be ſeparated; again 
the moſt volatile acid Salts being united to alcali's, 
turn armoniacal; if then Alum has its Earth ta- 
ken off, it becomes volatile; Calcanthum diffolv'd 
n Water and digeſted, affords Ochre, and by re- 


peating 


be vitrify'd is not Earth, but Metal. 
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peating ſolution and cryſtalliſation moſt part of 
is turn'd into a yellow calx, another part into an 
auſtere fat liquor, and the remainder vaniſhes in 
the Air, the calx may be remelted into braſs g 
iron, according to the nature of the Vitriol; 
Earth itſelf concurs to compound Metals; I ne. 
ver got true Earth from Metals, for what can 


Let us now examine ſulphureous bodies : Such 
as Bitumens, Naphtha, and the like, which if 
burnt, afford Earth, as. animal or vegetables did; 
Brimftone always affords ſomerhing of Earth at 
firſt diſtillation, and tho' its flowers be reſublim'd, 
afford little Earth, yet when mix'd with fixt Salt 
upon the Fire, and expos'd, a great deal of Earth 
ſettles: The Oil which is united to the acid, 
gives a great deal of Earth, and by the Fire it 
revivifies. 

The ancients thought Metals were made of 
Quickſilver, and ſome other principle to make 
'em duttile, but the moderns relying upon expe- 
riments, from analyſis and compoſition ſpeak of 
a vitrifying Earth as the baſis of them; but! 
have never diſcover'd ſuch an Earth. Quickſilver 
taken from the mines and put into a piece of lca- 
ther and preſs'd, leaves Earth behind, if diſtilld, 
it leaves fœces behind, which J dare not pronounce 
to be Earth; ſhut this Quickſilver up in a ftrong 
glaſs bottle, cork it well, tye it down with a blad- 
der, and faſten it to one of the wings of a wind- 
mill, ſo that it may be thoroughly agitated, and it 
will turn into a black powder, which is true 
Earth, as ſome ſuppoſe; but as this can be re- 
duc'd into Quickſilver again, *tis the ſame body 
in a different ſhape, tis ſaid to be good in ulcers, 
in an ill habit, and it is Homberg's experiment; 
neither are metals Earth, for they do always 


recover their former ſhape, or can be . 
ron 
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on indeed affords ſomewhat reſembling Earth 


Cola, Silver, Copper, Lin, and Lead prepar'd 


= cr a ſimple manner, and amalgamated with 
BW Quickſilver, and afterwards beaten together, do 
afford a black powder, which leaves after waſhing 
zan Water a metallick ſubſtance; this being beaten 
BS :cin, affords the ſame powder; and this labour 
olten repeated, which ſome would bring as a fair 
argument to ſhew that Metals were Earth, but I 
don't think this is Earth, only a metallick pro- 
duct, whoſe properties are admirable; if you ſeek 
bor Earth in this powder, you'll be deceiv'd, but 
EZ you'll find many things you did not expect; for 
Gold, Silver, and Quickſilver are ſtill reducible 
by the fire; I can teſtify for Gold, that I've re- 
aduc'd it by acids into a liquor, have made it into 


W 2 ſoft paſte, and made it a calx ſeveral ways, it 


can be turn'd into an Oil, be chang'd into the 
form of butter, turn'd into glaſs and reſemble 
3 Farth; yet ſtill it was reduc'd into Gold again; 
and diſtilling Gold with Quickſilver, yet ſtill it 
return'd. 
= Now let us draw the following Inferences; 1/f, 
lis the baſis of all firmnels, and gives ſolidity to 
bodies, and hinders things from flying off, and 
makes the ſtructure. 2h, So that there is a 
| great agreement among ali the kingdoms, by each 
| of 'em having this principle in them, ſince moſt 
bodies are found to have it. 34ly, Bodies therefore 
having the ſame principle in them the changes are 
ealily made. 4rhly, Iron having ſome Earth in it, 
is more ſafely given internally. 5%, Bodies 
that have Quickſilver for their baſis, are not fo 
readily to be given internally, being too heavy for 
the body. 62zhly, It neither Earth nor Quickſilver 
were in nature, could not every thing then turn to 
Atoms and fly into Air? 7zbly, Earths are fit for 
chymical Inſtruments. 879, Salt wou'd fly off 
were 
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were it not for Earth, for example, if Salt of Tar. 
tar flow alone in the Fire, and unleſs it paſs thry 
the pores, it remains long fixt, but if you mix it 
with three parts of Tabacco- pipe clay, it become; 
all volatile; ſo Nitre by Earth becomes volatile. 
othly, Earth ſerves to purify volatile Salts from 
their Oils. 1ozhly, It hinders the expanſions of 
viſcous bodies, ſo that honey, blood, urine, and 
other bodies being mixt with Earth, will diſtil 
without ſwelling or breaking the veſſels. 11% 
Sand is not Earth, but ſmall cryſtals can be uni 
ted into glaſs; neither are boles nor Terra ſigillan 
Earths, but compounded bodies, which ſome hape 
call'd the fat of the Earth; in them abound Alum, 
Salts, Calcanthum and the reſt, as has been dif- 
cover'd; hence are they a Chaos of all element, 
I ceaſe to ſpeak any more of Earth, having tir 
my readers with my great prolixity : However I 
thought theſe things neceſſary to be mention'd; 
I've given you a faithful deſcription of the ele- 
ments; I've told you what the Alchymiſts have 
ſaid of 'em, at length I ſpeak it without boaſting 
or envy; I believe I may ſay, I've told you ſome 
things that were never heard of; you've ſeen that 
thoſe things are very compounded, which are ta- 
ken for the elements, which when pure are really 

fach; to what does Fire, Air, Water, Earth 
yield to in ſimplicity, and conlider'd in another 
light, what is more compounded ; I've endeavour'd 
to ſay what is true and ſound, if I have doubted, 
Tve admoniſh'd you of it; what I've interſpersd 
of Metals, I had a mind ſome time ago to have 
conceal'd, but your preſence and diligence invited 
me to ſpeak it. 
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On MENSTRU A. 


als on to another head; for as we have ſaid e- 
Inough and too much of the elements, let us now 
ay as much of what properly belongs to Chymi- 
Wiiry, and which is the chief part in it, and in 
which they juſtly triumph. 

By a Menſtruum is underſtood, that one body 
diſſolves another, ſo as to be blended like one 
thing: Not when the diſſolvent and diffoly'd re- 
cede from each other. 

The name is from Menſis a Month, becauſe 
the diſolvent and the body were kept in heat for 


| philoſophical month (40 days.) 


The nature of a Menſtruum is to diſſolve and 
be diffolv'd; the body that diſſolves is intimately 
blended with the body diſſolv'd, and there is a 
diviſion of the diſſolv'd into very minute parts; 
Whence there is a difference between this diviſion 
Wand the mechanical one, of a Knife, c. and the 
Bread it cuts, c. for theſe inſtruments are not 
Eivided, tho' what they cut, is; but now, when I 


oak better of it, it ſeems to be the ſame thing; 
„r the diffolvents, like Knives, Cc. have their 
Ne, figure, hardneſs and weight, by which they 
divide, and are contiguous to the body fo 
; {W"i<ed, and ſeem to be united into one thing. 

i Menſtrua are divided into fluid and folid, tho 


long as they are dry or ſolid, they can't be 
- properly Menſtrua, however we retain the 
lyiſion. 

Io the ſolid Menſtrua we refer all the Metals 
jut Quickſilver; whilſt they continue ſolid, they 
jon't act, but if they are melted, they mix with 
ae another; join « 02. of Gold with 10 92. of Sil- 
er, this is 1102. give 1 g#. of this to a Gold- 
ſmith, 


I 


Along, my pretty Hearers, let us chearfully 
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{mith, and he will draw r of a grain of Goll 
from the maſs. Gold may be divided infinitely, 
if then I mix 100000 ounces with one grain of 
Gold, you could ſtill get the hundred thouſandth 
part of Gold from it, which is ſomewhat wonder. 
ful: Perhaps this was the reaſon why the Chy. 
_ miſts heretofore ſuppos'd that Metals were only 
open d by Metals. 24/y, Half Metals, ſuch 25 
Antimony, Cinnabar, Biſmuth, Marcaſite, and 
Zink, are referr'd hither, for they can be fusd 
and mix'd with Metals, and by their mixture make 
em brittle; Cinnabar is the moſt difficult to mix 
24 ly, Hither are referr'd all dry Salts, ſuch as 
Alum, Borax, Nitre, Salt Armoniac, Sal Cen. 
Sea Salt, Fountain Salt, Vitriols, fixt Salts and ſub. 
limate; for theſe mix with one another, and with 
Metals. 47%, Hither are referr'd all Sulphurs 
as Brimſtones, Arſenicks, and Cobolt, which mix 
with one another and Metals. 5zhly, To thi 
claſs are referr'd Cements, which exalt the colour 
of Metals. 

Some of thele Menſtrua unite with the body, 
and appear to be but one thing, as Lead with In 
appear to be but Water mixt with Water, and 
feem to the eye as homogeneal; and the fame 
may be ſaid of Metals and Semimetals blended to- 
gether, for mix a pound of Tin and Zj of Regulus 
of Antimony, melt em upon the Fire, the maß 
is lo brittle as not to be malleable, yet appears to il 
be a mals all alike; ſo fixt Salt joins with Sand "hs 
into glaſs, ſo Mercury with Sulphur into a black x Fig 
powder, which by being ſublim'd, is Cinnabar; 41 
thus Vinegar pour'd upon ſhell powders, &., 
unite into one hard maſs, and in all theſe cales "s, 
the diſſolvent and the body to be diſſolv'd, do 
concrete into one maſs, which is every where "iq 
alike to itſelt. it le 


ol {© 
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So much for dry Menſtrua; Let us now pro- 
Need to the moiſt ones, ſuch are Vinegars, Wa- 
ter, ſpirituous Liquors, acid and alcaline Spirits, 
xt Salts per deligulum, & c. Some of theſe Men- 
„. before they begin to diſſolve, are fluid, and 
ontinue ſo, this appears in the ſolution of Me- 
Wis by Mercury, they make an amalgam or paſte, 
Which you may dilute with the Mercury at plea- 
ure; Which whoſoever could make hard would 


pe rich; 10 acids which diffolve Metals remain 


. 


3 


particles of the ditlolvent recede from each other, 
nd are attracted to the matter, to be diſſolv'd, 
or vice verſa: Therefore this force is reciprocal, 
bor in the ſolution of Gold in Aqua Regia, where 
the Gold is i8 times heavier than the Agua Regia 
ere it not ſome ſuch power, the Gold would lie 
t bottom, and the Aqua Regia at top; theſe me- 
hanical actions therefore rather proceed from 
nendſhip than enmity, by which the parts are 
ated, the ſtruggles rais'd upon their mixture 
nd in peace as ſoon as the parts are united; be- 
old this dilated ſpirit of Nitre, *tis at reſt; be- 
old I put this piece of Iron into it, behold what 
2 expanſion, heat, noiſe and ſmoak is rais'd; but 
kehold this ſtruggle laſts no longer than all the 
uts of the acid are join'd to all the parts of the 
01; behold alſo this ſtruggle is not inſtantaneous 
it lucceſſire, and the reaſon is, becauſe the ſur- 
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faces are touch'd and attack'd ſucceſſively: Where 
fore tlie ſtruggle encreaſes every moment till the 
whole is over; the Fire aſſiſts this ſolution, why 
wou'd become of all things if the Fire were abſent 
can hardly be defin'd, tis impoſſible quite to hy. 
niſh it, and ſolutions are ſlowly made in extreme cold. 

However ſome require a large Fire for this pur. 
poſe, as when Mercury diſſolves Metals; ſome: 
gentle Lire, as when Salts are diſſolv'd in Water; 
others a moderate Fire, as when an Egg is t 
be diluted in Water. 

The Fire by its rarefying, dividing and moving 
power, makes the attraction the quicker and ftro. 
ger, as may be obſerv'd in Salt Armoniac, diffoly'l 
in cold and warm Water (): Therefore Men feria 
introduce no change, but an union betwixt the 
parts, for let Metals be diſſolv'd in any acid ſpi 
rits, you can recover 'em, and return them ty 
their priſtine ſhapes; hence their eſſence is 100 
chang'd, their particles are only divided; the fame 
happens conſtantly, I have above fifty times di- 
ſoly'd Gold and Silver with Mercury, and have a 
often cali'd off the Mercury, and left the Metal 
pure; thus Water can be call'd off the Salts; 
thus Oils from Salts; thus Glaſs may be return 
into Sand and Salt, thus Sulphurs from Salts, 0 
from Metals; thus Reſins from Alcohol ; but you 
will object that by Menſtrua new bodies are made, 
as appear in Sacch. Saturni, where the Vinege 
having prey'd upon the Lead, by diſtilling you 
get a brandy Spirit, which is true, but their con 
ꝛexion is too ſtrict for all their parts to come off 
examples of this kind are common, thus a Lanct 
will cut, buc ſheath'd will do no harm; as thi 
the eaſier this Lancet can be unſheath'd, you m 


() N. B. Why then are Cryſtals never made by cat one 
The rule is variable, qui 
| thi one 
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the eaſier perceive what it is, whereas if it ſtuck 
Nrery cloſe and were connected inſeparably, then 
WW. wou'd affirm that this Lancet was chang'd; a 
| cylinder of Silver gilded and put into agua fortis, 
tie whole Silver contain'd within that golden 
ſeath will be diſſolv'd, the ſheath remaining; 
tnereſore if the acid be united to the Lead very 
Iarictiy, it will not mount, however the Lead is 
bot turn'd into this inflammable ſpirit, and there- 
Wore there is no change but an union s). So that 
where Menſtrua are not ſeparated from the bodies, 


tis an argument of a itrong connexion, and when 


* 


* 


they are, and the bodies ſeem to have chang'd 
W:hcir ſhape, this change is only in the figure not 
in the eſſence. From what I have ſaid, it appears 
What theſe Menſtrua act by motion, for without 
this the parts would remain in the ſame poſition. 
But altho' *tis very true that motion is the oc- 
Neaſon of ſolution, yet *tis hard to explain the mo- 
dus; for as to propulſion, gravity, elaſticity, or 
Iragnetiſm, tis in vain to ſeek it in them, where- 
fore this folution depends upon the action of the 
Fire, for whenever any ſolution happens, the Fire 
drives theſe parts againſt each other and keeps 
them there; other common ſolutions, as of Puſt 
in Water, Oil in Water, Stibium with Saits 
nd Metals, the Metal ſubſides and the Scoriz 
mmerge, ſo in fixt Salts and rectified ſpirit of 
ne, and ſuch like, it appears to me that Men- 


= 
3 
® 


() This whole Paragragh might have been much eaſier 
0rd; he ſtarts an objection which he has by no means 
cd, tis true that the Acid and Lead are ſtrictly united; 
is alſo true that the Acid contains ſomewhat of a brandy 
brit, which coheres not ſo ſtrongly with the Vinegar as the 
leid does with the Lead, and therefore ir mounts; but pout 
MN any alcaline Salt, then this Salt attracts the Acid more 
ſongly than the Lead; therefore from ſuch a mixture you 
<uire a neutral Salt, and the Lead will foon return to its 


mer ſhape, 
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hardneſs, figure, weight, and impulſe, bodies ar 
attenuated and divided, and then they ſeparate 
and :his is the way to know a mechanicy 
action (7). 
As often then as any ſolution is made, theſe hy. 
dies are carried towards each other and remain 
mix'd, tho' of different gravities; hence we may 
fay 'tis partly done by a mechanical power, and 
by ſome other ſecret and ſingular property in the 
diſſolvent, by which they attracted each other. 


Let us exemplify theſe aſſertions; ſuppoſe clay 
boyl'd in Water, the force of the Fire divides the Un 
Clay and mixes it with the Water, remove it Hum 
from the Fire and the Clay ſubſides, this I call WW, 
a mechanical ſolution; but if you take /al yen. or 
and diſſolve it over the Fire in Water, tho' 'tis 


heavier than the Water "twill remain ſuſpended in 
it, ſomething therefore ſuſpends this; thus Alco- 
hol diſſolves its like. 

I ſhall divide Mez/?ru2 into four forts. The firſt 
{hall be on mechanical ſolution, the next ſhall be on 
Menſtrua that cut by mechanical motion, and allo 
by repulſion ; the third upon mutual attraction, in 
the laſt order I ſhall range all thoſe Menſirua thit 
att in all theſe manners: This laſt has far the gres- 
teſt ſhare in Menuſtrua; I ſhall give you an exam. 
ple of ſeveral of 'em, firſt where there's a mech 


IMO! 
nical ſolution, granulation, where melted Silver 3 ile, 
thrown into cold Water, and divided into ſmall Her à 
particles; in this caſe the Silver divides the Water, ible 

Je N. 

() Pray what does this author ſuppoſe motion to be I + 
it not a mechanical property of bodies? is it not an impulſe 5 
and altho* motion is not a conſtituent part of bodies, yet tis a tel 
attection which has its on proper laws: And theſe laws a BT? ur 
mechanically and mathematically accounted for; tis not bo- WM 0! 
dy but a modus of bodies, as an angle is not body, but You 
modus or inclination of one line towards another; and yet tho | 
this inclination is not body, it has its real properties, the ame bent 
may be ſaid of motion. "a 


and 
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ind is divided by it, yet after this each takes up 
its proper place; but if on the contrary you melt 
Copper and throw it thus into Water, there 1s 
ach a repulſive force betwixt theſe two, that it 
will fly into a thouſand pieces and prove dangerous 
to the by-ſtanders. | 
Ihe next example is, a dry and fluid body 
united by attrition and divided by attraction, as 
E:ppears in Æthieps Mineral and in Cinnabar 
you mix the Mercury with the Sulphar, and they 
unite; you force them up by a fire, they are ſtill 
Eunitcd, and they are Cinnabar; mix an attractive 
pody with either of theſe, ſuch as fixt Salt, Lime 
Kor Iron, the Sulphur fixes to theſe, and the Mer- 
cury mounts up pure. 
E Next I take Antimony, put it into a Crucible 
End melt it, it ſeparates into two parts, into a 
Wnctallic Regulus at the bottom and Scoriæ at the 
Top, ſo that the fire has repell'd the Scoriæ from 
the Regulus, and made each attract their own 
Particles. 
I ſhall ſkew you another example on dry Men/- 
nume. I take ſalt of Tartar one oz. flower of 
Drimitone half an oz. mix them and melt them in 
Crucible, they run into an Oil; I alſo mix An- 
'mony and falt of Tartar and put them in a Cru- 
ble, they unite into glaſs. I take one oz. of Sil- 
WH: and three oz. of Braſs, put them in a Cru- 
be, melt them, they unite into one metal, and 
e hard to be ſeparated without lead, in the Cu- 
the fire therefore mixes them together inti- 
ech; in this caſe the metals do not divide, but 
 '* united : You ſee therefore the various man- 
rs of drying Menſtruums. 
„Loa will now have a different Idea to what the 
recent Chymiſts had of Menſtrua, for when they 
a corroſive body corroded a harder and not a 
18 one, they were puzzled, not conſidering 
M 3 their 
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ſtrua act mechanically, when by their magnityq. 
their principles were not the occaſion of adi 
but the mechanical ones. 

Fire is the univerſal diſſolvent, for there is » 
body but will be diſſolv'd by tome degree of hear 
the greateſt melts bodies and vitrifies them. 

We mult take tritruration into our views, thi 
oiten ſupplies the defect of fire; ſo Langelbt lng 
ſaid to have beaten Gold into a potable liquar, 
and Homberg has prov'd that Gold can be ditfoly' 
in Watcr, if well beaten together. 

34g, Let us conſider the fire and trituration t. 
getner: Let Mercury and Lead be put in an it 
ſpoon, cwill be an amalgam, beat this in a mo. 
rar with a glaſs peſtle, it affords a blackneſs, wah 
it this blackneſs goes off; let this often be tried, 
that blackneſs ſtill returns, and the water waſh 
it off; and the ſame happens if it be diſtill'd, bl ** 
Harpocrates ſeals my lips. 

athly, Beſides theſe nam'd, attraction come i 
play; let the former example of an amalgam (vi 
fice, where the particles are united ſtrictly aſt 
they expell'd each other. 

51%, The body appears in another form v“ 
the attraction is diſſolv'd, and generally appears! 
the form of a calx; hence ſolid Menſirua alt; 
fluids, and attrition performs the fame office a 
alone fits a body for ſolution. 

J will now give you an experiment in which 
theſe cauſes, viz. Fire, trituration, repelling, i 
an attracting force, as well as mechanical ai! 
concur all together in dry Menſtruums, ſo thut 
the effects of attenuation, concoction, muta 
and ſeparation follow together. Take Antim- 

16 0z. Tartar 12 oz. Nitre 6 oz. powder th 
apart; obſerye, turn your eyes this way, bel 
an iron ſpoon which is made very clean, into 
ſpoon made warm I put Tartar and Natre “ 

| | toggle 
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together, put them upon the fire, they ſparkle 
and fame, and become a fixt Salt; and as Sul- 
hur, Nitre, and Tartar being mixt and thrown 
into a red-hot Crucible and become an alcalious 


dat: Being thus inſtructed, pray, in God's Name, 


wich Nitre and Tartar; put them into a hot 
Crucible after they have been warm'd, they will 
preſently detonate 3 thus throw in gradually more 
of this powder after every detonation is over, till 
ail is thrown in; put this into a braſs Cone be- 
ſmear'd with candle-greaſe, you will find the me- 
tallick part at the bottom, ſhining like Silver, and 
the ſcoriæ at top: I/, Here is trituration of the 
matter into powder; 24h, they are put upon the 
fire to mix them; 24ʃ/, the oil of Tartar and the 
ſalphur of the Antimony join into one body by 
attraction; 47hly, the ſcoriæ and regulus are re- 
pell'd from each other, therefore mechanical force, 
attraction, and repulſion are all join'd together. 
1. The Crucible muſt be very large; 2. it muſt 
be red-hot before we put in the materials; 3. let 
the detonation be over before we put in any more; 
4. let it flow like water before you take it out; 
5. you muſt warm the Cone before you put in the 
material; 6. you mult anoint the Cone with can- 
dle:greaſe, which is better than oil. It theſe things 
ae not obſerv'd, the operation will not ſucceed. 
Theſe being premis'd, let us proceed further ; 
o body is fo hard bur it can be divided, Jewellers 
an poliſh Diamonds into different figures, and cut 
em with a ſaw mechanically; ſoft bodies can diſſolve 
hard ones, as Water a Stone, Leather poliſhes 
ulaſs, a wooden wheel by circumrotation will pow- 
der hard bodies. 
Bodies that appear to us very ſoſt are yet very 
lard in their component parts, ſo Fire, Water, 


Air, acid Spirits and Alcohol, are in themſelves 
M 4 immutable, 
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let's now ſee what will become of Antimony mix'd 
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immutable, and do penetrate the hardeſt bodie, 


and Homberg that moſt diligent ſearcher of . ; 
ture found that acid ſpirit in many years y, WF { 
not changed. Hamel Hiſt. ac. reg. ſc. p. 497, 4. ; 
Only Vinegar changes its nature: Theſe thing WM : 
prove that what appears to us to be ſoit, by fri. f 
tion and application will deſtroy the hardeſt 1, t: 
dies; other bodies don't act ſo ſtrong as Fir, WAS 
becauſe they recoil often; gravity alſo contributr; c 
to theſe effects, which the ſtronger *tis, the prez 
ter will the effects be; this ſtrong preſſure or ay WW | 
plication of a ſoft body to a hard one, appeus o 
in Papin's digeſter ; (2) we ſee then how attritin b 
diſſolves bodies; we muſt then next obſerve ht 
conditions requiſite for ſolution. 1/7, One condi. n 
tion is the hneſs of the pores, and the bodies c 
that are to enter thoſe pores, if thoſe entring p b 
ticles are too large, they can't enter; I ſhall bri AW V 
you an example of this kind; I take the {trongelt be 
oil of Vitriol, put filings of Iron into it, it moves b. 
gently, but add Water to this oil of Vitriol, and RW p! 
they etterveſce and ſwell violently; in like m 
ner, put filings of Silver into the ſtrongeſt ſpirit th 
of Nitre, they are not mov'd; put ſome Silver Wi cl 
into ſtrong ſpirit of Nitre, add Water to it, they A {ul 
are not mov'd in the cold; put Silver and Lead i- lo 
to the ſtrongeſt ſpirit of Nitre, and they are nt 
mov'd, tho” the Silver will be corroded if you ad 
Water; put red Lead into ſpirit of Nitre, a ior 
they are not mov'd in the cold, nor do they ee 
ferveſce; dilute this ſpirit of Nitre in which tie. 
mixture is with Water, neither are they mord; E. 
() N B. This impulſe is nat gravity, therefore this pits (3 
graph is ill join' d: and ſomething is infer'd which was not i reaf 
the premiſes; his argument is this, gravity has a gicat effec ( 
in ſolutions, therefore impulſe has a great effect: Elaltie wa 


eity gives a great impulie, but elaſticity is not gravity. 


add 


The Elements of CHyMiSTRY. 169 


add the Fire to them, and they all begin to work 
I. then, Acid ſpirits can be diluted. 2. Concuſ- 
W Gon promotes this dilution. 3. So many watry 
barticles can be added as the artiſt pleaſes. 4. It 
may be that theſe particles may not unite by rea- 
bon of the dilution. 5. Tis theſe faline particles 
W :hat enter into the pores of the bodies. 6. Theſe 
acid particles were too ſtrongly united till they be- 
come diluted. 

dz ah, Figure contributes extremely to ſolutions ; 
chus 'tis, that, as Mr. Boyle has obſerv'd, the webs 
ol the key are fitted to the lock; ſo the figures of 
bodies are fitted for ſolution ; ſo a bell is fitted for 
| ſound, for being ſtruck it vibrates the Air into in- 
numerable elliptical waves from every point of the 
circle, and this depends upon the ſhape of the 
| bell (x). If we make uſe of dulcify'd ſpirits of 
Vitriol, of Nitre, or of Salt, their effects will 
be very different to what they were before; tis to 
be obſerv'd if to one ounce of oil of Vitriol you 
put ſix of Alcolol dropping it gently in and ſha- 
king the glaſs after every drop put in, diſtill 
theſe gently till the mixture grows black, then 
change the recipient, there will diſtill a choaking 
ſulphureous phlegm that raiſes a cough, and a- 
long with it a ſweet oil of Calcanthum. Hoff 
nan. Obſ. Phyſ. Chym. 0) 


0 3400, Rigidity is another condition for ſolution, 
bor by it the body diſſolving, enters as ſo many 
„edges into the minute pores. 


47hly, The laſt mechanical cauſe of ſolution is 
Hire; this toſſes and moves bodies effectually; a 


(x) It is ſomewhat peculiar, that this author aſſigns no 
caſon for the ſound of a bell but its figure. 

(y) N. B, Does the ſpirit of Wine and oil of Vitriol, mix'd 
ad diſtill'd aceording to Hoffman's directions, prove auy 
ing relating to the figure of the body? No ſurely, 
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a wedge is not driven in without a hammer: N 
thing, whether Figure, Gravity, Hardneſs, $j, 
or Elaſticity will act without the Fire; this maks 
all to go forward, "Theſe, my worthy comrade 
are what are drawn from the mechanics to er 
plain the action of Menſtrua, but theſe are ny 
ſufficient. 

Hence mechanical properties are not the cu 
of Menſtrua diſſolving bodies, but Fire that mores 
agitates and toſſes all things around, is a nnn 
inſtrument of theſe ſolutions, as allo may the Air 
bodies by their gravities preſs upon bodies, figur 
does not enter, and in ſhort nothing acts withou 
this univerſal agent; we ſee Hartſhorn is not dif 
ſolv'd ſo much by coction, as a ſteam, and fre hy 
diluting enters and tears bodies into their minuteſ 
and component parts. They who have therefor 
publickly affirm'd, that I undertook to explain al 
chymical events mechanically, impoſe upon the 
world; none 1s further from this opinion than ny 
ſelf (Zz). 

We ſhall now proceed to examine the various 
ſorts of Menſtrua; and firſt of wwatry Menſiru, 
Ice is a Menſtruum that is diſſolv'd by, and dil: 
ſolves ſalts and ſpirituous bodies. Water however 
is properly a Menſtruum, when it is fluid and jul 
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(z) Pray what is Moon, by which Fire acts, but 2 ne 
chanical affection or mode of matter? Are there not certal 
laws of motion, which are every day found out or better 
explain'd? This ſtate or mode of matter is call'd Impetus 0 
Velocity, and it is not a part of matter but an effect of an im 
preſſion or impulſe given from an external or moral agent 
which impulſe continues till it meets with an obſtacle; hence 
a projection made, when there is no medium or a*traction ! 
reſiſt, wou'd be * rs let it proceed from what cad. 
we pleaſe; now tho Fire is a natural agent, that has receiu d 
its impulſe from the Almighty Hand, this does not hinder u 
from finding out its properties, nor from calling its propeſus 
mechanical. 
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(ed from freezing, VIZ. at 3203 from that degree 
. boary froſt begins, and Romer 1709, obſerv'd 
te winter cold to have {ettled the glaſs, which 
he was inventor of, to 1“ ſo that it ſettled 3 20 
below Froſt at Dantzick, which is 40% Lat. and 
doubtleſs near the Pole it was colder (a). 


Water is a Menſiraum from 32“ of heat to 


. 12%, when it boils; then it can be no hotter, 
vnlels the compreſſion of the Air be greater or it 
pe nearer the centre. 


It is the happineſs of this age, that J can't 


enough congratulate, that they have found out, 
E chat Water in each degree of Heat from 330 to 
atze, when it boiles, diſſolves more ſalt every de- 
gree, till it refuſes any more; and as it cools, in 
each degree it drops parcels of falt till it freezes 


and drops all its ſalt; which however, when it 
chaus and heats it reſorbs, and diſſolves again, as 


Jou ſee to the eye, which convinces us of the 
W truth, 


From all theſe, it is evident, 1/7, That the Salt 
ind Water were only contiguous, and neither of 
this nature were chang d. 2dly, Heat quickens 
the ſolution, and cauſes more Salt to diflolve. 
;dly, That cold thickens the mixture and cauſes 
che Salt to ſubſide. 4zh/y, The Salt cryſtallifes, 
but upon the Heat returning it diſſolves again, 
and ol of Vitriol itſelf congeals by cold. 57⁵¹α, 
When Water has diffolv'd, by being boil'd, as 
much Salt as it can, 'tis heavier than Water, 
and Brine is hotter than Water, as is try'd by 
the glaſs, when 'tis boil'd, and Brine requires 
more heat to boil it than Water, as you ſee. 
cthly, Hence Fire is the cauſe why Water is a 


(a) I thought Fahrenhe?! invented this Glaſs ! What is this 
freezing here to the fluidity of Water, by which it is proper 
ly A Menſtruum ? 


Menſtruum, 
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Menſtruum, as freezing ſhews us; which begin 
at 32 to 72 and every degree more Salt ſub. 
ded, till ſpirit of Nitre itſelf turns into Cryſtals 
and the ſame cold hinders Water from dillolying 
Alcohol; for I expos'd in 1720 in the utmoſt 
cold, Beer, Wine, Vinegar, Brine; the fron 
Froſt caus'd the Water of theſe liquors to tur 
into a ſoft Ice, but the ſpirits of theſe liquors was 
united and ſtronger, as I try'd, and the ſtronger 
the Froſt grew, the ſtronger were they. 71h, 
Hence heat is neceſſary to make Water keep its 
contents from ſettling ; theſe things apply'd to us 
and our humours, will have their uſe, which has 
been little thought of; Water then, which is the 
greateſt ingredient in our blood, is ſubje& to 
change from the weather ; and urine, ſettling from 
cold, if you warm it, reſorbs all its ſediment. 

One wou'd believe from hence, that Water as 
it heats wou'd always ſerve as a Menſtruum, but 
the contrary appears, for warm Water diſſolves 
Paſte, whites of Eggs or Blood, but boiling Wa— 
ter hardens them. 

The following are always diffolv'd in Water, 1. 
all natural Salts, as Nitre, 6c. 2. all alcaline Salts, 
fixt or volatile; z. all acids whatever; 4. all neu- 
tral Salts, tho' Tartarus vitriolatus is the hardeſt; 
5. all Borax's, but with difficulty. 6. All eſſen— 
tial Salts, of Plants. 7. All Tartars, but with 
difficulty, and they ſoon cryſtalliſe if the Water 
is evaporated; nay all Salts, except Borax, Ni- 
tre, Tartar, Tartar vitriolated, can hardly be 
kept from running ; alcaline Salts run preſently 
and attract water; oil of Vitriol ſucks in Water 
greedily, Salt of Tartar hardly is to be parted 
from it, yet mix'd, they hardly diſſolve; ſo in 
moſt mix'd Salts: It alſo diffolves ſaline bodies, 
as juices of all Plants or Trees, as Caſſia, Man- 


na, Honey, Sugars, and all Soaps, animal Juices, 
EXCEP!. 
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Wot Fat, Bile, the a Helmontiana;, Salts at- 
act Water and Oils, Vitriols of all Metals; tis 
his Water that dilutes the Vitriols of Metals, 
nd makes them mineral Water, *tis this that 
makes Braſs blue with Salt Armoniac, which 
W hen evaporated the Ochre or Copper drop; but 


7 

75 
i = 
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Butter of Antimony, tho' a Vitriol, does not diſ- 


vill ſwim in Water, as Chalk, Sc. but Glaſs will 
E not, nor a human Stone; theſe being Earths made 
up wich alcaline Salts, Hence it appears how acids 
Þ help to diſſolve our nouriſhment, it is in our ſto- 
machs, but afterwards our blood turns alcaline, 
or our bones might be in danger, for Ruy/ch has 
© often told me that bones put into acids grow 
ſoft and flexible, but do remain firm in Alcali's; 
hence in Rickets acids are bad, hence let care be 
taken that acids be not us'd to clean our Teeth; 
E 2llo Sulphurs mix'd with alcaline Salts will dif- 
ſolve in Water; we have ſeen a Panacæa of An- 
imony, which I diſcover'd, made of Antimony 
| finely pouder'd one pound, oil of Tartar or Alca- 
e Glauberi two pound, digeſt, a red TinQure is 
[given to the Salts, which taſtes fiery, and is warm- 
ing and diaphoretick, but common Sulphur wou'd 
do the ſame, for the Sulphur of Antimony and 
common Sulphur don't differ in virtue (5). Nay 
Antimony will give a Tincture to volatile Spi- 
its, Mr. Boyle's Reſins will alſo be diſſolv'd in 
Water by alcaline Salts, fixt or volatile ; hence 
putrefied Urine, burnt Wine Lees, Soaps, Su- 
gars, Honeys, Choler, Yolks of Eggs, mix theſe 


Set 


(v) Lcan't think ſo, our A þhiops Min. Antimon. is ſtrong 
nan common AX: þiops, and pray why do S bum and falt of 
lartar calcin'd prove cauſtick, nay, in a Tincture with ſpi- 
it of Wine rectified, they are alſo cauſtic, p. 778. Vol. 1? 
"2! becauſe Salts open the Oil. 


Reſns 


olve in Water; Earth thus diſſolv'd in acids, 
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| Refins with Water. As to the ſecrets of author: 
I know them not, Helmont boaſts, but too bold. 
ly. Having now ſpoke of Water as a diſſolyent. i 
remains J thew what are watry dillolvents, 

Hail and Snow relate to Water, and these 
are Waters, which are pure; and Snow, as 
have often laid, is pure Water, if gather'd from: 
high place, and diſtant from any Town: Dew; 
the moſt compounded of all Water, and is a chars 
of all things. 


Of O1LS and OILY MENSTRU1 


I have already ſaid what Oils are; there aro 
different ſorts, ſome are made by coction, other; 
by expreſſion, or fuſion, as Pitch, or diltiliation 
by exaltation or deſcent: Niſtild Oils don't con 
geal, expreſs'd ones do; I have conſider'd the 
difference of thele Oils, but muſt rely on expe- 
rience to determine it: This we know, that they 
will burn in Lamps; they prove Menſtrua when 
they are thaw'd; aud as ſome of them freeze 
ſooner than Water, they are not ſo good diſſol. 
vents as Water: 1hole which always keep liquid, 
do always retain a diſſolving property, as Oil ol 
I __ 

Moſt Oils don't boil till they arrive at 60cv of 
heat, except the rareiied one, as Ol. Yerev; and 
as Water boils at 2120 | therefore Oils are hott! 
when they boil than Water, and as they groi 
hotter, they prove better Menftrus : Water boils 
at 213% Alcohol at 175% but Oils of Turpentine 
and of Linſeed 8 yet boil, in Fahrenbeitl“ 
Thermometer with Quickſilver: tis not levity 
nor volatility then that makes liquors boil ſooner: 
Brine boils at 218% Oil of Turpentine 1 a 
560 however, when this Oil grows thick, 


longer cre it boils ; z and the thicker 'tis, the * 
er 
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Wc is ere it boils; Oil of Almonds boils at 600? 
ad more: The power of Fire over Oil is to its 
power over Water as 10 to 3; Water freezes at 
35, but Oil does not freeze at 13 the middle 
term of Water between freezing and boiling is 
bose, but of Linſeed Oil is near 600%: Who 
would have known all this a priori“ 

Oils preſerve bodies, tho? in the greateſt natu- 
al heat, and bodies remain incorruptible in them ; 
I and if bodies be thrown into them whilſt the Oils 
boil, they cruſt them over yellow, red, or black, 
and thus Meats may be preſerv'd for ever. 
Hence theſe Corollaries may be drawn. 

| 1/f, The degrees of heat given to bodies by 
fre are not in a Ratio of the Denſities of heated 
bodies. 

2%, However, the denſer a body grows by con- 
Efolidation, this fire may be more communicated to 
Ithat body. 

zdly, The power of the greater fire to be com- 
municated to any body does not depend on the 
Wcombuitibility in fire; boiling alcohol admits no 
more fire or heat, than which nothing is more 
combuſtible, and nothing in nature admits leſs fire 
than it; fo far that we ſee it is in vain to ſeek for 
generals, we muſt try each particular properties 
of bodies; from hence many things may be ga- 
ther d, to wit, that we may diſſolve Metals in 
Vils, fo that cwill be hard to ſeparate them a- 
gain: Red-Lead in powder thrown into Oil, boil, 
Wc Red-Lead is diſſolv'd, it is a metallick bal- 
am, and a cement to keep out Water; fo grenu- 
ted Lead half an oz. Oil Olive one oz. and half, 
lo diſſolves and runs Tin, and Lead and Tin 
ogether do the fame, before the oil boils; melt- 
d Lead burns leſs than boiling Oil, becauſe it 
melts with leſs fire than is requir'd to boil Oil; 
ag ever, take care no Water falls into the Oil 
whilſt 
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whilſt it boils, leſt it fly about and do great mil. 
chief. 

Hence, 1. Oils have in them much fire ere 
they boil : 2. No liquid contains more fire thin 
it does, for Oil of Vitriol, Lixivia, boil ſooner 
fo does Quickſilver: 3. They hold much fir: 


J 
) 


heat to other bodies, and Lead and Tin me't he. 
fore it: 5. It communicates its fire to Tin and 
Lead contain'd in it: 6. We know no other way 
than fire to communicate moſt heat to it, unlel; | 
by compreſſion added, hence it would receive 
more heat at the centre of the Earth; if Water 
ſhould then fall into boiling Oil, Vulcano's would 
be bred: 7. The veſſels containing it can be ng 
hotter than the Oil, which hinders their groy: 
ing hotter : 8. God then has bounded the fire 
that the Oil ſhould not expand immenſely. 
Crude Oils have much Water in them, they 
crackle in boiling, and their ſteams are Water: 
They allo contain in them a hidden acid, as the 


ſmell and diſtillation convince us. 


We are to conſider whether the effects are pro- 
duc'd from the Oil, or from this Water and 4. 
cid; for paints boil'd in Oil dry ſooner, but if 
you paint with crude Oils, they never dry: Oils 
put into Braſs or Iron give a colour ; Guns and 
braſs Materials are defended from ruſt by boil's 
and thicken'd Oils: Boyle and Hoffman oblerie, 
that put Salt of Tartar to Oil and you get a 74. 
tarus Vitriolatus, and diſtillation ſhews the Acid 
plainly. | 

We muſt ſeparate the foreign parts from Oils, 
before we know how to deſcry their effects. 

Before we recommend Oils for Menſtrua, ue 
ſhould examine how far they may be call'd Oil: 
Fetid or aromatick Oils diſtill'd, tho? 14 times 
leave Earth, but become thinner, and a differen 


Men ſtruui 


Menſtruum 3 Helmont, Foffman, and another brag- 
f gadocio, fy good things of the Oil of human 
bod diltill'd, often diſtill d with Spirit of Salt. 
Nee K. Lully and 17. Holland. 
There is in Oils, and in no other body, an Ar- 
4 ch£15 Or Hoiritus Rector, 7 c) which if evaporated, 
W.:- Oils are vapid and dead; one thing obſerva- 
te is, that Oils are capable of retaining much fire. 
Oil then mix with Oils, not eafily with Oils of 
WT urpentine or Amber, from the difference in 
Weight, thickneſs, Sc. 2. Refins melt in Oils; 
E. Gums; 4. Balſams, Colophonies; 5. Sulphurs, 
Jolid or fluid; ſo Antimony in powder or flowers 
makes a Balſam, the Regulus being untouch'd. 


lof ALCOHOL or SPIRITUOUS 


our Alcohol (2) is the ſame as that of the 
depts, for it does all chat theirs did, except diſ- 


(e) Helmont's Term, he ſays, Ens Celicum in ſe habet, p. 
$8. Col. 2. he compares it to Salt Armoniac when it is ap- 
yd to Spirit of Nitre, p. 89. Col. 2. No. 41. he calls it in the 
me place a Gas; he ſays in the ſame place, neque enim in 
tat rogttur, eo quod ex 1 arteriali cogitur. P. 381. 
2. No. 26. he ſays, Ni res per ſaporem & odorem Archeo 
mſerint, non intro admittuntur: In the ſame place he ſays, 
lis proinde guſtus lingua © alias in ſtomacho, velut Arche? 
reno. P. 116. No. Co. he calls it, aura corporalis and vul- 
ms; he ſays tis material in Minerals and a thick liquid, 
din Plants ir is more lively and liquid: In Quadrupeds it 
nes and fluctuates, ſo thoſe Eyes which when in a living 
dy ſhone, when dead loſe that ſplendor, and therefore calls 
var; he calls it . 121. an Aura, vitæ Cuſtos, © tranſinu- 
nan promotor ; that all Diſeaſes begin at the Archeus, and 
ne upon the ama — and the Archeas which is the 
mor of this Soul, Cc. from all which we may gather his 
deus to be ſomewhat volatile. 
% Alcohol ſeems to proceed from N Deus, and 57 
fr, as if it were gmmipotent. = 


To u. In N ſolving 


The Elements of CHYMISTRY. 177 


4 


*. 2 * * — 4 
« W 
2 _ by — . 9 
© | T * 4 * L4 © = = & _ 
2 5 . 7 - LEI 9 1 

: [ "oo > q 

wo / 1 7 9 , 

. » > . £ 


4 
1 
6. a 


2 
Bo * 
i F 
wa 


A 
#F 
U 
\ 

_—_— 4 
9 = 
Wh 
1 _— 

** 9 
k 


Re 


A 


* 
371 


. 4 
% 
= 
- E 1 = - 
- £ =; 
3, - 
. ed 


FR: 


- or Wy & £54 


3 ME. 

CE A 

- — : — 
a 


178 The Elements of CHyMisTxay, 


ſolving fixt Salts z .*tis ſubtil, volatile, inflamm,, 
ble, extracts ſulphurs, preſerves bodies, &c. 
However Alcohol, if you put dry Salt of Ti. 
rar to it, makes a tincture preſently ; all kngy 
it is prepar'd by fermentation and repeated diſti. 
lation; it is a true and effectual Menſtruum; ati. 
mal and other Oils may be ſo attenuated as t, 
mix with Water like Alcohol, but not fo vel; 
yet it contains Water, Oil, and Acid, tho' ever ſo 
highly reckified. 1. It diſſolves Water; 2. Wine, 
Spirits, Vinegar; 3. Oils; 4. Reſins; 5. Gum. 
Reſins; 6. Salts volatile; 7. fixt Salts; 8. Soaps; 
9. Sulphurs diſſolv'd in fixt Salts; but it does nit 
touch neutral Salts, Earth, Sulphur, Quickſilver 
Metals, Semimetals, Stones, nor Gums. 


Of ALCALINE and ACID MEN: 
STR UA. 


The word Spirit is an ambiguous Term, it fy, 
nifies volatile, acid, and ſpirituous Liquors; we 
divide ſaline Spirits into Alcaline and Acid; Sp. 
rit of Salt Armoniac is a volatile Alcaline Spirit 
we get ſuch Spirits from Animals and acid Plants, He 
when pure it is ſeparated from the Oil; Acid Sp 
rits are Oil of Vitriol, Spirit of Sulphur, & 
Theſe are all Salts. 

Alcaline Menſirua are neceſſary to be undet- 
ſtood, being ſome of the chief Menſtrua; 1 bait 
diligently taken pains to diſcover what's uſeful 
them, to impart it to you. Salt then is what C 
be diſſolv'd in Water fus'd in the fire, if it ws 
not off, and gives taſte to bodies: The figures © 
Salts, as to their component parts, are not to 
diſcover'd by the Microſcope, but unite into "i 
rious figures when join'd into Earth, Cc. tis there 
fore difficult to diſcover their virtues; give 
teave to mention their various differences: ” 
the 


hen are divided, 7. into fixt Alcalies; 2. vola- 
Die Alcalies; 3. native Acids; 4. fermented A- 
ids; 5. vegetable fermented Acids; 6. vegeta- 
e Acids prepared by combuſtion; 7, vegetable 
Wh cids prepared by diſtillation; 8. into foſſil A- 
I prepared by diſtillation; 9. natural Salts, as 
Porax, Nitre, foſſil Salt, Salt Gem, of Fountains, 
che Sea, armoniac Salt; 10. Salts compounded 
W- theſe: Of all which in order. 

W Of the fixt Alcali as a Menſiruum. The word 
Wl () fgnifies a certain faline Plant, which 
mt gives aſhes that have a great deal of Salt in 
em, which we make as we do other common 
? xt Salts: This Lixivium is from Lix, Aſhes, 
Nee Salts therefore are call'd Lixivial or Alcaline 
0 Its; ſome alſo call it Rochetta, Soda or Zoda ; 
Ich this Salt and Calces are made Fritt, from 
Whence is made Glaſs ; they alſo make Soap with 
me and Oil: Theſe Salts are brought from 
exandria and Tripoli, and as our Senſes give us 
our information, I ſhall give you the marks of 
t Salts; 1. tis got from an Herb; 2. made by 
re; 3. Where it continues long; 4. it runs in the 
r; 5. it taſtes acrimonious and fiery; 'tis not 
nous, but when taſted from the mixt Salt of 
Saliva "tis made ſo; for, 6. it has not natu- 
an urinous ſmell ; hence does that ſmell pro- 
d from the Acid fixing upon the fix'd parts 
| letting the volatile free; (f) 7. they turn 


1 
o 
- 


) It ſignifies burnt, for, op is toſtum, or calcin d; and 
ek a Truth, the more volatile are Salts, the more do 
cede from an alcaline nature; this plainly appears in 
mon Example, for Salt of Tartar attracts the Acid of 
Amoniac, and takes poſſeſſion of it forcibly from the vo- 
part, which had enjoy'd it before. 


This is a grand miſtake ; fixt Salts do not turn urinous 
da eds, for they are only made fo by the further attriti- 
che Ut the 6th Section clears this up. 


N 2 neutral 


The Elements of CHYMISTRY. 179 


7 
2 
5 


- 7 Mm. 4 4 7 * 
an, IF o * * * F , ks as . 
1 F ETY 415 

. A ad 4 9 4 wi. 7 


A 
Ia. be 


8 
'S 


we. 1 A 

ie. 
N 

A W 2 y * > 


© 


——_— _ 
, WIS. K 
neee 


ICE 
GY 


KB 


IN | 
IG 


\ 


2 wy 
5 


5 


9 


CF? 


% . 1 . 
4 * 


02 


n 


= * 
- | £ £ 


1 WER. 


t l 


1% The Elements of CHyMisSTRxy, 


neutral Salts by Acids; 8. with Turnſole, Roſe, 
Violets they turn blue; 9. applied for ſome tin: 
they will inflame and ſpacelate the parts; 5 
they are deterſive. 
Such fixt Salts are made of all Plants, eren 
thoſe which have an acrimony or a ſcent. 
They were known of old, for Ariſtotle Mum 
C. 3. mentions they burn the aſhes of Real, 
and Ruſhes, and boild in Water afforded a « 
pious Salt; and Varro ſays the Inhabitants of th i 
Rhine, for want of Sea and Foſſil Salt, us; 
coal of Wood made into Salt. Pliny ſays, thi 
Aſhes taſte like Salt; that the dregs of Wir 
burnt taſte like Nitre, as did the aſhes of bunt 
Oak; and he ſays, that the lye of Aſhes bei 
drank is medicinal ; therefore the making of tha 
Salts is not new Since theſe Salts ariſe from th 
burning of Vegetables, how much muſt the Eat 
abound with them! and in Ormus there are pl 
lars of ſach Salts; and as theſe Salts run in tit 
Air and become neutral Salts thereby, thereto: 
the Earth does not abound with theſe, but f 
trous Salts, which contribute to vegetation. 
Theſe Alcaline Salts are never made but! 
burning, for if Plants be kept till they rot, ti 
afterwards afford none of this Salt, they are i 
therefore natural. (g) | 
Theſe Salts are compounded of Earth, Ac 
and ſome Oil, along with a ſmall quantity of l 
ter made to cohere by the Fire, theſe All 
Salts do differ from each other according to 
various mixtures and proportions of thoſe 


(g) Vitriols are precipitated by alcaline Salts only 
know of none but fix'd and volatile, wherefore we m 
ther call that Salt which is in Vegetables, a fixt, a volatl 
an alcaliſate Salt, but an alcaliſate Salt is referrable to | 
but the two above-named, and is an alcali in potenbid 


5 


| E rated, and kept long in the Fire, by which 
bey turn very acrimonious, which will run in the 
Hir, which will with Sand make Glaſs, which ex- 


Firth and turn volatile; they are call'd in Latin, 
iner. Clavellati, becauſe the Woods, out of which 
ey are made, are cut into Clava's or Chips: 2. 
i artar which is the Salt of Wine, preſs'd out 
om the dregs, or the dry Tartar of various co- 
Wours, which if diſtill'd gives acid Spirits and 
is, and at bottom is left an Alcaline Earth 
r black Tartar, which burnt, lixiviated, Sc. be- 


Wnctallic parts, give different colours to Glaſs; 3. 
Whe fixt Alcali of Nitre, which is made by letting 
Walt-petre flow, and throwing in Charcoal gradu- 
ally till it will detonate no more; there is ſome- 
hing particular in Salt- petre itſelf, for pour oil 
f Vitriol upon it, and it ſmoaks and affords an 
na fortis, this Salt has all the, qualities ob other 
xt Salts; 4. a fixt Salt is made of Tartar and 
Nitre, pouder'd and detonated, which is alſo 
known to be Alcaline by all the aforefaid marks; 
However if you wou'd make a Tartarus vitriolatus 
from hence, the Nitre betrays itſelf by the ſmell. 
lofman, p. 231. Laſtly a fixt and fiery Salt is 
ade out of Salt-petre and the Regulus of An- 
Imony, which is not to be born with, nay even a 
ncture of this Salt wich Alcohol is cauſtic ; Ni- 
© never grows alcalious with Sulphurs, but with 
le Regulus tis preſently made: Alcalious Salts 
by fuſing in the Air do attract Waters, and do 
hardly part with it under 609* of heat; one ounce 
of Salt will attract three ounces of Water and no 
are; hence this quantity muſt be ſupply d from 
| N 3 {1x 


The Elements of CHYMISTRY. 18! 


res, I ſhall recite the various ſpecies of em; 1. 
Por Aſhes are brought from Ruſſia, they are made 
om the Aſhes of Wood burnt, lixiviated, eva- 


Wd to the Air often will leave a great deal of 


Wome Salt of Tartar ; theſe Salts, if join d to any 
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ſix cubic feet of Air, ſuppoſing the weight of iy, 
ter to that of Air, to be as 1000 to one, and x 
cubic foot of Water to weigh 64 pound, then y| 
the heavy parts in a cubic foot of Air are , g 
a pound, let half of this be Water, then n; 
cubic foot there's half an ounce; the more thy 
are calcin'd the ſtronger do they attract it; 95 
diogins. This I tried another way, by thutting 
up fixt Salt in a glaſs Jug, quite dry'; |] 
ſtopt it with Cork and ty'd a bladder well moiſten 
in Oil over all, and the Salt had attratted, even 
the warm Air, as much Water as was in the 
Jug; theſe Salts repell Air, for try oil of Tart: 
per delig. in the Air-Pump, and you can get lit} 
or nothing from it, or however they attraft i 
ſo much that they wil not part with it; fixt Salt 
red hot from the Fire unite with Alcohol, which 
if you ſuffer to attract ever ſo little Water, tuil 
not do; all theſe Alcohols have ſomewhat 0 
Acid, or make a neutral Salt, which is a Sd 
prurgans Sennerti; we can rectify ſpirit of Wine by 


3 which abſorbs the Water and the grolk: 
A Oils. | 

„ e. a Theſe Salts will attract diſtill'd Oils and make 
5 2 Soap, but then the Salt muſt be dry, and thek 
Socaps have a deterſive and an opening quality 
% they alſo do attract Oils by expreſſion if mix 


with Lame. 

Theſe Alcalines do alſo attract Acids more 
ſtrongly than they do Water, and make bubbles 
and repell the Water; you can hardly depri 
oil of Vitriol of its Water, but by fixt Salts 
which then make a Tartarus vitriolatus, and thi 
attraction varies with the differences of the Salts 
Homberg ac. R. Sc. T. F. p. 52. ſays an ounce of 
alt of Tartar join'd to 14 ounces of ſpirit of Vine 
gar, and exhal'd, increaſe 3 drams in 36 grains, tit 
reſt was Water with ſpirit of Salt 2 ounces 5 ann 
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veigh'd 3 ounces 14 grains, with an ounce of ſpirit 
WT - Nitre it weigh'd 2 ounces 2 drams 36 grains, with 

In ounce of aqua fortis it weigh'd 2 ounces 2 drams 
s grains, with an ounce of oil of Vitriol it 
Neigh d 2 ounces 5 drams. Hence the Acid in theſe 
o dics was not pure, till this mixture and exſicca- 
on; 2. hence if the whole Water of ſpirit of 
WV incgar cou'd be evaporated, it wou'd be as ſtrong 
Ws oil of Vitriol; 3. hence the quantity of Water 
known in theſe Acids; 4. hence 'tis probable if 
the whole Water could be taken from theſe acid 
WSalts, they wou'd be dry; hence may be under- 
Wood why Alcalines and Acids huff ſo: when 
they huff no more, that is call'd the point of fa- 
Wturation, and the Salts then become neutral; 
hence Acids are call'd Males ; Alcali's, Females; 
che Air and Water are expelled, and the Salts 
aſociate; do Acids abound with, and Alcali's 
W want Air? Are Acids abounding in Animals, fla- 
tulent ? Are mixt Salts leſs flatulent? Do Acids 
alone raiſe fermentation? Are they the reaſon ot 
this motion in fermentation ? does fermentation 


termentation want a ſmall heat to breed Acids, 
whillt a great one breeds putrefaction? Hence Al- 
cali's and Acids breed motion in nature; the Air 
and Water are expell'd, and theſe Salts join into 
cryſtals and into a powder, eaſily to be dried by 
the Fire, which the Acids or Alcali's do not 
done; the force of the Fire ſeparates them again, 
but not into thoſe faline principles from whence 
they were generated, this is true in Salt Armoni- 
ic ſublim'd, Tartarus vitriolatus, Sea Salt regene- 
ated, Tartar and Nitre reſuſcitated; but there 
ae ways by which they may be ſeparated. Alca- 
ines attradt one Acid ſtronglier than another, 
wich we prove by experiments, ſaturate an Alca- 
i with Vinegar, or let ſpirit of Nitre be poar'd 

Pe 4 t0 


tend to an Acid, and uſtion make Alcali's? Does 
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hence ſuch changes and regenerations of acid Salts 
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to Tartarus regeneratus, ſpirit of Salt of Sulphy 
or Vitriol will do, the Alcali attracts theſe any 
lets go the Vinegar, which may be eaſily cl}; 
off by a little Fire; to an Alcali impregnatel 
with ſpirit of Nitre, pour ſpirit of Salt, an 4 
Regia aſcends, and the mixt Salt remains at hy. 
tom; if to Alcali you pour ſpirit of Salt ſo x 
to make it a common Salt, pour ſpirit of Nitr, 
diitiil, you get an agua regia, and nitrous $i} 


differing from Salt or Nitre, remains at botton, | 


both repel each other and aſcend, and both r. 
main impact in the alcalick Salt at bottom; 
with this Alcali fated by ſpirit of Nitre, you pou 
oil of Vitriol, the ſpirit of Nitre aſcends pure, ant 
you've a Tartarus vitriolatus at bottom; if to fi 
rit of Salt or common Salt you put oil of Vi 
trio], you preſently gain a ſpirit of Salt, which 
ſmoaks till it be rediſtill'd; hence the aſſertion i 
true and holds ſo in all caſes; therefore the ſtrong: 
eſt attracter remains, therefore the Salt at bottom 
is a neutral one; 4. there is a great difference be 
tween theſe factitious and the natural Salts, for ex: 
ample, Sal mirab. Glauberi from Tartarus vitriit 
tus and the like; hence chymiſts are miſtaken, u 
ſaying that theſe factitious are the fame as the m. 
tural Salts; 5. when one Acid expels another, ts 
done without an efferveſcence, and therefore 10 
Air is produc'd, which was indeed expell'd befor, 


unheard of, which however can't be explain d 
any other principles, | & : : 

Hence the following problems. Do Alcalis 
owe their origin to Fire? Do volatile Alcal's 
owe their riſe to the heat of putrefaction? Ci 
any Alcali expos'd to the Air remain long © 
Do not Alcalies by meeting with an Acid tum 
neutral? And with oil of Soap? Does not the 


fame thing happen in plants and human be 


11111111 ( 


E 
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Are not compound Salts produc'd every day? Are 
not compound Salts the moſt common of any, as 
Tartarus regeneratus, the Ophthal mick ſpirit of 
Mindererus, Salt of Fountain, Sal Gem, Sea Salt 
or Nitre? Do not theſe ariſe from an Acid and 
W . 6x: Alcali of Plants? Are not theſe ſimple 
W cls rather chang'd than divided? Franciſcus Na- 
W 4225 the Venetian and the famous Otto Tachenius, 
will have it that theſe Salts proceed from an Acid 
and an Alcali ; but I think the Sea-Salt was prior 
to either Acid or Alcali; no one hitherto has been 
able to draw an Alcali from Sea-Salt, which I 
prove thus: Salt with Bole gives an acid Spirit, the 
W remainder at bottom is faltiſh, waſh this Salt off 
E with Water, depurate this with ſtraining, make 
W Silt of it again, I found it ſtill Sea-Salt nor any 
Alcali in it, nor is there any Acid to be-gat. from 
the Sea-Salts by Art; I confeſs that theſe Acids 
being pour'd to Alcali's give regenerated Salts, 
which come near to mixt Salts, but there's always 
a difference *twixt the one and the other, we muſt 
therefore take care when we alcaliſe Menſtrua to 
be very circumſpect. 

Take fine Sand or Calx of Flint beat into fine 
pouder 100 parts, Alcaline Salt 105 parts, mix 
them nicely together, put 'em into a Glaſs Fur- 
nace for an hour, ſo that they be intimately mix'd, 
encreaſe the Fire for five hours, mixing them all 
the while, this is the Frit for Glaſs, ſet them by 
for four or five months in a hogſhead, ſo that 
they may mix perfectly, put this into a Glaſs Fur- 
nace they will make an unctuous Fluid, whilſt 
they are melting they always throw up a ſcum, 
which muſt be taken off, keep 'em in fuſion for 
two or three days; this matter the Glaſs-makers 
all their metal, which when cool'd is the beſt 
Glaſs; who would have thought this? The Alca- 


| flows like Water upon the Fire, and makes the 
Flint 
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Flint flow, the coneretion is ſo much the ſtronget 
as the ſolution was more perfect; here the Ala. 
lies loſe their nature, in Glaſs one 3d part is Al. 
eali, but the nature of it 1s chang'd when it turn; 
into Glaſs, where there is no taſte of an Alcal 
nor any taſte, no efferveſcing with Acids, it he. 
comes very mild and more fixt after it goes into 
Glaſs, nor ſo eaſy to melt, and becomes whey 
made Glaſs ſo ductile that you make images of i, 
will ſtick to the Iron Pipes and becomes very yg. 
lucid like Water; on which no Salts have any i 
power; this is the laſt operation amongſt Chy. 
miſts: The Alcaheſts has no power over it; don't 
we ſee the difficulty of explaining phyſical oper. 
tions, ſuppoſe natural Philoſophers had never ſeen 
Glaſs, what wou'd they think of it? Who wou 
have thought that Alcali and Calx of Flints would 
have made Glaſs; what then do Philoſophers u. 
dertake to do, when they would explain the m. 
ture of Cryſtals and Diamonds, they muſt con- 
feſs their ignorance, for they muſt know the 
nature of Fire, and the principles the bodies are 
made of, before they can pronounce. 
Something adheres of an Acid nature to Al- 
cali's, and the ſame may be faid of Oils and 
Earths; according to which Principles we may 
know the varieties of Alcali's. 
Theſe Alcali's are ſo greatly inforc'd by an ad- 
dition of teſtaceous or terreous bodies, that lime 
and they do make a ſtrong cauſtic, as we ft 
in the common cauſtic ſtone, which may be the 
Sal Tartari inceratus, which flows like Wax. 
Theſe Alcali's don't work upon Quickfilvet, 
Gold or Silver; and if they have effect upon 
the other Metals, it appears to act upon thei 
Sulphurs, ſo Antimony with falt of "Tartar bc 
comes a filvery Regulus, and the falt of Tartat 
is at top with the Sulphurs; if then 7. —_— 
ä 1 
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Bojle and Homberg ſpeak truth on the reſuſcitation 
of Metals, there is a ſecret way of making theſe 
galts work upon the metallick fix d Sulphur. 

Theſe fixt or volatile Salts act upon oily, balſa- 
mick, gummous, reſinous Gums, and do contribute 
to make Tinctures, and neither G. Hedera, Junipe- 
j, Lacce, Myrrh nor others will mix with Wa- 
ter or Alcohol without them; they alſo take off 
the Acid from bodies, and this bond being taken 
olf, the bodies are readily united with their Vehi- 
cles. Quickſilver made into red precipitate, is 
dot reduc'd with oil of Tartar, but ſettles into a 
powder; however by this Salt and Fire, you regain 
running Mercury. 


E they exiſted before diſtillation or putrefaction is 
E 2 Queſtion, unleſs we ſuppoſe that Salt in Aci- 
dule reſemble it, as Hoffman : Acid Vegetables 
afford it, animal Humours join'd with a fixt Al- 
aali gives them out; their virtues are the ſame, 
but quicker, with fixt Salts; theſe fly off, which 
E fixt ones don't, but act with the help of the firſt. 
Theſe, if pure and apply'd with a ſticking plai- 
[iter over them, will give pain, inflammation, 
black Eſchars, and in a ſhort time will corrode 
: the bone, as in the pure ſpirit of Urine is 
known. 


Of Acid Menſtrua. 


I have already given the marks of an Acid, 
they are generally in a liquid form, except the 
Cryſtals or Tartars of Plants; thoſe of Vegeta- 
bes are either natural or fermented; natural A- 
ads are from the Juice of the Earth, for as 
unt Marſilli tells us thoſe which grow in the 

Sea 


= Volatile Alcali's ſerve ſeveral purpoſes, they are 
© found in Vegetables and Animals, but whether 
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Sea are alcalious; () in Plants, Sorrel and fone 
others are ſour, the juice of unripe Fruits are ſour: 
It lurks in Woods, Spices, Gums, Turpentin, 
Sc. and tho' theſe Acids are not pure, yet the 
juice of Orange, Citron, Lemon will corrode 
Lead, Tin, Copper and Iron; all theſe Acid; 
may be turn'd into an eſſential Salt, or Cryſtal 
call'd Tartars. 
X Fermentation betrays an Acid in bodies, which 
i, we call vinous Acids, and this Acid appears i 
+1243 y Manna, Honey, Sugar, Wine, Ales, which ar 
„ liquid or ſolid, as Tartar ſticking to the Cash, 
TRE we call all Acids then produc'd by Fermentation 
1 '- acetous, which are of uſe in Chymiſtry. 
> ":c, ͤ +» The Acid that exhales from Wine fermenting 
. in Cellars will ſtrike Perſons dead, or give then 
„„  Apoplexies, Madneſſes, and the like, as has beer 
N. known; hence we underſtand how Drunkennei 
comes; hence Tremors, c. Cornaro tells us, 
how he us'd to be faint at the Seaſon when the 
Vintage was near, which grew upon him, till he 
got ſome new Wine; St. André, that famous An: 
zomiſt, tells us, that a perſon by drinking bottle 
Ale fell into a Cholera and choak'd him, 2! 
Tranſ. hence appears the force of Acids; Inge 
dients put into fermenting liquors work in!: 
mix'd manner, to Treacle made up with Honey 
and a number of other medicinal drugs, ferment, 
and work with an united force. 

Burn Green Wood, ſo that each end is out of 
the Fire, what ſweats out is Acid; hence wt 
. underſtand why ſmoak of Wood is fo troubleſome 

to the eyes, and why ſmoak'd Fiſh keep long and 
look red: Several Woods diſtill'd afford this Acid, 


(b) Is there then no Alcali to be found in Sea-Salt? 0 
this more elſewhere, 
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as Guaiacum, Juniper, Oak and others, which 

corrodes Metals, which preſerves bodies from 

WS .ucrefaction, and diſſolves Herbs, and makes 

them act: The Acid in Foffils is too firong for 

human bodies, it diſſolves Gold, Silver, Mercury; 

tit is poiſonous and not readily to be given, unleſs 

© where there is a ſtrong Alcali in the Blood, as in 

Plagues, Small-Pox, &c. It is ſcarcely found in 

WT Foils, unleſs in mineral Waters, which J have 

BZ aid are rather Alcaline ; wherever it fixes to 
bodies, it ſoon is drawn off; we find it in Sul- FA 

bphur, reſembling oil of vitriol. In Alum, it is 

dran from the Limeſtone; In Vitriol or Cal- 
canthum, it reſembles ſpirits of Sulphur and A- 

lum by 560* of Fire, the ſteams from all theſe 

W will ſuffocate; join any of theſe Acids to Oil, 
you have Sulphur, to Limeſtone you have Alum, © 

and to Iron Vitriol; hence all Acids, the ſame. 
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Acid of Vitriol is the heavieſt, to ſpirit of Nitre, : 

W as 11 to p, to ſpirit of Salt, as 11 to 8, to agua ; 

& fortis, as 11 to g, to ſpirit of Vinegar, as 11 to ; 

9, ac. R. Sc. 1699, p. 47. Memoires. 2. Tis the % 

moſt fix d of any, requiring 560® to get it; 3. 4 

"WE they attract Water gradually; 4. pour on Water 2 
it grows hot; 5. by it we get ſpirit of Salt, of 2 
. Gem, or of Fountains, or of Nitre, by pour- 42 
ng upon them; hence calcin'd Vitriol and Alum > 
mix d with Nitre make agua fortis readily, and at 44 
bottom you have Nitrum fixum, as you do with 5g 
| Salt; 6. it diſſolves Iron, readily and Copper, but * 
dot Quickſilver under 5602 of Heat; it diſſolves 4 
| Camphire into an Oil, which by Water pour'd 8 
an, returns, Boyle. 4-4 
The next acid ſpirit we have, is from Nitre Nl 2 
mixt with Bole or powders of Bricks and diſtil- > %g 
ung it, or by mixing Nitre with oil of Vitriol, 4 
or Calcanthum, or the Calx of Alum; we get a 
“ua fortis, diſtill it how you will, we get the * 
ſame 8 


8 


< 
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ſame Spirit; this Spirit ſmokes, diſſolves Silver in, 
to cauttick Cryſtals, which Oil of Vitriol does 


wich difficulty; it difſblves Mercury, Lead, and 


Copper, but will not touch Gold, and ſcarce Tin, 
and when once it has fix'd upon the Metal 'ti; 
hard to recover it from thence, as appears in Sil. 
ver ditſoly'd, and red Precipitate. 

Sea-Salt is diſtill'd like Nitre, with three parts 


of Earth and one of Salt, or with Oil of Vitri. 


ol, or with the Calx of Alum or Vitriol, and the 
fame Spirit is produc'd from Sal Gem; this Salt is 
the ſame diſtill it how you will, it ſmokes with 
heat, diffolves Gold, Tin, Mercury, Iron and 
Braſs, but hardly Lead, and Silver not at all. 

True Spirits of Nitre and of Salt are two flu 
ids nearly allied, yet differ; cohobate Spirit of 
Nitre upon Nitre, depurated well by cryſtallif- 
tion, you get good Spirit of Nitre, better'd by 
rectification ; but if the Nitre is not depurated, 
the Spirit from thence will not diſſolve Silver, 
but Gold; therefore in Nitre not depurated 
there is Sea-Salt, and Nitre and Salt make agua 
regia; as appears by taking Salt and pouring Spi- 
rit of Nitre upon it, and diſtill ; and at the bot- 
tom of the Retort we get Nitre, but the liquor 
diſtill'd is agua regia. Du Hamel ac. Sc. p. 158. 
Boyle. Or put Spirit of Salt upon Nitre, diſtil, 
you get agua regis ſtronger than common Spirit 
of Salt, the Salt at bottom is Nitre : Boyle, Hof- 
man, Bohn. hence aqua fortis is made aqua regia 
with Spirits of Nitre and Salt mix'd, as Spirit of 


| Nitre with Sal Gem, Salt Armoniac, or common, 


or Fountain Salt, or Sea-Salt. 

Corollaries, From no Acids, Acids are got; 
from Wine toſs'd by a Windmill for three Days, 
is got good Vinegar: Homberg ac. R. Sc. T. 2. 5. 
ii. Acids that are got by the fire retain their 


force for many Years, Vinegar only becomes in- 
ſipid; 
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pad; Spirit of Salt corrodes the glaſs containing 
i; Oil of Vitriol after four Years retain'd its 
3 Jitfolving power; hence : theſe Acids loſe their A 
Leid nature whilſt they diſſolve bodies, as appears 
hen Spirit of Nitre diſſolves Quickſilver ; Hom- 
berg: and are changed into an inſipid matter; 
hence may be inferr'd, that Acids ſpring up and 
W periſh: no body gets Spirit of Nitre but from 
@ Nitre, but Nitre ſprings from the Alcali of A- 
nimals and the Air, or from Spirit of Nitre at- 
WE cated by an Alcali, or from fat Earths ; Boyle : 
and hence 'tis evident that the acid Spirit of Ni- 
tre is got of Nitre by the fire, but that natu- 
ral Nitre has no ſuch Spirit at firſt; hence A- 
© cids difſolving bodies are made 4 Tertium Quid; 
Spirit of Nitre diffolves Silver, Lead, Tin, Cop- 
per, Mercury, Nitre, Antimony, and Emeny; 
which differ in ſmell, taſte, colour, and denſity. 
Lach, All Acids agree in ſome things and dif- 
fer in others. 
Firſt, They all efferveſce with Alcali's, ſuch as 
Chalk, Coral, teſtaceous Medicines, Horn, Bones, 
Nails, Cloth, Quick-lime, Iron, Copper, c. and 
they become faline bodies, () and can be diluted 
wth Water and diſſolv'd in it; hence, when Wa- 
ter diſſolyes ſuch bodies, there is a latent Acid 
n them; when Acids diſſolve theſe metallic bo- 
dies, they loſe their acrimony: Let half an ounce 
and nine grains of Spirit of Nitre diſſolve Crabs-eyes, 
ſaturate the body and the liquor will be inſipid, 
nd being diluted with Water kept in a mode- 
ate heat, will appear to be nothing but Water, 
pour in any fixt Salt and there will follow preci- 


(ON B. "Tis a grand miſtake to call all theſe bodies ſa- 
dne, none being properly ſuch but Acids mixt with alcaline 
ats; whereas, when Acids diſſolve Metals or Earths they 
ne then Vitriols. 
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tation : All Acids agree in this, that when they 
ve diſſolv'd bodies they loſe their further Pow. 
er of diſſolving more; ſo if Spirit of Nitre hy 
diffoly'd Mercury, call it off from that body, i 


getable juices red, as in Turnſole, Roſes, an; 
Violets; Vinegar recover'd from Lead is no long. 
er Vinegar, but the Lead reviv'd is Lead again; 
fo is Mercury from Spirit of Nitre : hence they 
do not change the body difſolv'd, but are alter! 
themſelves. ( 

Thete Acids differ from each other, in as much 
as ſome contain more Water than others, viz. on: 
ox. of Vinegar contains 18 gr. of Acid; in one 
oz. of Spirit of Salt there are 73 gr. of Acid; 
one oz. of Spirit of Nitre contains two drams 2; 
gr. of Acid; one og. of agua fortis contains tuo 
drams 26 gr. of Acid; one og. of Oil of Vitridl 
contains four drams and 65 gr. of Acid, and the 
whole remainder is only Water: Homberg ac. N. 
Sc. F. x. p. 52. The Acid of Nitre diſſolves Si: 
ver, not Gold; Aqua Regia the contrary ; there 
the Acids are chang'd into a new body; what 
you get from the Vinegar after it has diffolyd 
Lead, is an oleous Spirit; Spirit of Nitre is not 
ſo much chang'd whilſt it diſſolves Lead, then 
the Acid is more chang'd in one object than ano- 
ther; the Spirit of Vinegar is chang'd in Lead, 
it can never be got from Iron and Verdigreal, 
*tis very ſtrong: All Acids can be diluted with 
Water, they can be united with Spirits; fo Ar. 


(4) In fact neither are chang'd, for the acid Spirit only be 
comes more concentred by this Solution, the Water being ſe⸗ re 

arated from it; for in ſuch a Caſe, if you commit the body a 

jo difloly'd to diſtillation, the watry part firlt aſcends, and el 


by a ſtronger fire the Acid mounts, which if you pleaſe to lan, 
catch aſunder, you may make the Acid, by blending them 0 2 

gether, of the ſame ſtrength it was fiſt, tore 
| | cohol MI T 
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«ohol with Spirit of Nitre, but the efferveſcence 


Vitriol and Alcohol raiſe a great heat, after theſe 
egerveſcences with Oils they leave ſomewhat bi- 


| | tuminous. 
of NEUTRAL MENSTR UA. 


E 7;rf, Salt Armoniac: Tis diffoly'd in Water 
ind makes a brine it attenuates and raiſes ſweat, 
eeſiſts putrefaction, diſſolves Gums and Reſins, can 
be diftoly'd in ſpirituous Meuſirua, diſſolves the 
flings of Iron; good againſt Worms; if pour'd 
upon Copper and digeſted, then 'tis antiepilepti- 
Neal; its flowers drawn with Foſſils make an ini- 
mitable Menſtruum call'd the Aquila Alba : Sul- 
Phurs, Semimetals, and Metals thus treated be- 
rome volatile; hence flowers of Lapis Hæmatitit, 
hence Yeneris, hence Martis, Ic. are made; flow- 
ers of Antimony are ſo prepar'd, 'tis look'd upon 
s a ſecret to open all bodies; *tis not diſtill'd 
vithout ſome body join'd to it; it converts Agua 
tis or Spirit of Nitre into Aqua Regia; with 
ixt Alcali's 'tis turn'd into a volatile Salt; tis 
made with Sea Salt, Urine, Soot, and other things 
int, hence 'tis a ſemi - volatile /al marine, its 
ower of acting as a Menſtruum is as a Sea Salt. 
Sea-Salt; of which I have ſpoke a thouſand 
mes, is got from Mines, Rivers, and the Sea; 
s Salt diſpers'd every where is a pickle againſt 


nd make a good Menſtruum of it; it ſerves the 


A wo purpoſes as Salt Armoniac; powder it, de- 
tate it, it will vaniſh in the fire; mix it with 


letals or Semimetals, it produces wonderful 
lunges; with Antimony it gives a browniſh mals 
0 WF" Crucible; repeat this operation, it becomes 
wre metallic, do it a third time; the Salt flies 
Tom. I. 0 off, 


| is very great; with oO 


| putrefaction; Water and moiſt Air diſſolve it, 
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off, and leaves a reddiſh, yellow maſs of Antiny, 
ny at bottom, hence Salt atts here as a dry Men. 
truum; it is us'd in cementations along it 
brick-duſt to exalt the colours of Metals, 6. 
Tis diſtill'd into a Spirit with brick-duſt, which 
is a very ſtrong Menſtruum: I have difſoly'd tw 
pound of Spirit of Salt, ſo much pure Salt beste 
ſmall thrown in gently, I've put it into a yi 
and ſeal'd it hermetically, expos'd it to the het 
of the Sun, from the 1oth of May to the 1th 


of July; then I diſtill'd it till there remain'd z 


bottom a thick fatty liquor, in which were ch. 
ftals of Salt; this Spirit I've pour'd upon fiel 
Salt and diſtill'd it thus for 25 times, drawn of 
the phlegm gently and rediſtill'd it, 1 have gt 
a molt acid, ſharp, ponderous, oily Salt, and th 
Salt at bottom was very acid; I expos'd thy 
Salt, it run in the Air, I ſtrain'd it and joint 
it along with the Oil, you get a liquor to k 
rang'd in the Claſs of Menſtrua, which is wo 
your while; Boyle tells us by a” long digeſt 
Salt will diſtill with a little Sand, and that ch 
Spirit came before the phlegm; and Du Ha 
ſays that nine parts of Sea Salt diffoly'd, ſtrani 
depurated, and cryitalliz'd, give our one part ti 
will not granulate, which being taken away ti 
Salt 1s the purer thereby. 
Salt-petre is made of an Alcaline and an Ac 
Salt eaſily convertible into an Acid, tis eli 
chang'd in the Fire; as it melts it helps to) 
mote the flux of Metals, then it detonates . 
ſulphureous bodies and becomes a Sal Poli! 
fam; hence it melts with Charcoal, but it 
no more after it turns into an Alcali ; with Bre 
Calcanthum and other powders it turns into a1 
rit, and proves a Menſruum, and corrodes Met 
whic' I've already often told you. 5. Melt reg! 
of Antimony with Nitre, it becomes a caulil 
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C it will detonate with Salt Armoniac, and grow 
into a new ſort of Salt which is red; 7. with Sa! 
marine and ſpirit of Nitre or agua fortis, it makes 
an aqua regia, and the Salt at bottom will be 
Nitre in every reſpect; in like manner, if you 
pour ſpirit of Salt upon {pirit of Nitre, and di- 
til, ic makes an agua regia, and the Nitre re- 
mains at bottom, nay ſpirit of Nitre and any alca- 
line Salt being mixt turn Nitre, Nitre is alſo 
made of Salt, a fixt Alcali and Lime, calcin'd and 
expos'd to run; hence you may underſtand how 
it is a Menſtruuim. 

Borax from the Iudies, Perſia and Tranſilvania, 
difoly'd in Water ſtrain'd and cryitalliz'd, has a 
bitteriſh and ſweetiſh taſte, and is a neutral Salt; 
diſtilbd it affords Water and Glaſs, which is folu- 
ble in Water, it affords no acid ſpirit mix'd with 
Sand, it promotes the Flux of Metals; hence who 
underſtands what has been ſaid about native and 
other Salts, will eaſily underſtand, when they are 
compounded, what effects they will have; if vola- 
tile and fixt Salts are join'd together, the volatile 
are made ſtronger by the Fire, whilſt fixt Salts 
attract the Acids and leave the Oils and Earth 
behind ; hence they become different and of vari- 
ous efficacies, fixt Salts join'd to vegetable Acids 
make a.compound Salt that's opening and diure- 
tick, as Salt of Wormwood, and Juice of Lemons, 
G. Volatile Salts join'd with Acids make ano- 
ther compound; the Acid join'd to the fixt Salt 
s penetrating and ſaponaceous, flows in the Fire 
ad does great Feats, Vinegar and Salt of Tar- 
ar is rartarus regeneratus or acetum radicatum or 
dal tartari volatilis Helmontii; theſe are an excel- 
lent Menſtruum, Myrrh is beſt diſſolv'd by ſuch 
alt, it joins in with Alcohol, theſe mixt Salts 
Ake a neutral one, which is better than either 
ad or Alcali, if a volatile Alcali be join'd 
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with Vinegar, it has a peculiar virtue of diſſolyin 
which you wou'd ſeek for in vain elſewhere, which 
is good in the eyes or ears, and any matter cy. 
creted, and Vinegar join'd with Urine is an en. 
cellent diſcutient, ſo volatile or fixt Salts join} 
with acid Spirits or with Acids of Foffils yr 
duce other Salts, to Alum diſſolv'd in Water 
and warm'd, pour in warm oil of Tartar till ti 
ſaturated; the Calx falls down and the Water 
at top is a 7artarns vitriolatus ſo if to any Vitrio, 
we pour on a fixt Alcali, as warm oil of Tarty, | 
you precipitate the Metal, and the liquor is ; 
rartarus vitriolatus, only Copper in ſome part te. 
mains in the liquor and gives a blue, ſo in all ni. 
neral Waters Alcali's precipitate the Metal and 
leave the liquor a fartarus vitriolatus; when thi 
Acids are join'd to volatile Salts, they make 
Salt Armoniac, which may be call'd a rartarus di. 
triolatus, theſe Salts have a power of attenuating, 
opening and ſtimulating, when Salt Armonne i: 
join'd to any Vitriol, it makes a tartarus vitrids 
tus ſemi- volatile; part of the Vitriol falls, hence 
may you judge of the nature of theſe mix 
Salts. 

We will now conſider the mixture of fixt Al 
cali's with Acids, produc'd with the Fire, whe! 
an Alcali and a diſtill'd Acid are join'd, che 
reſemble Nitre, if the Acid of Alum of Brin 
ſtone or Vitriol are join'd with it they nale 
a tartarus vitriolatus ; if a volatile Alcali be jon! 
to a Spirit of Salt or Sal Gem. it makes a Salt Al 
moniac, if it is join'd with Spirit of Nitre 0 
Aqua Fortis, tis Nitre; hence you ſee the va! 
ties of mixtures and what differences they mak 
but without an accurate knowledge in theſe thing 
one can't underitand the doctrine of Menſtrus, 
a pure Alcali be put to Salt Water, the Brine 
muddy, an Earth falls and then the Salt becom 


pu 
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ure by cryſtalliſation, a fixt Alcali added to a 
WW! ixivium of Nitre, Earth precipitates and the Ni- 
Ine is pure; the fixt Salt Armoniac put to Brine, 
Atte Salt at bottom is fixt; the volatile Alcali 


1 being pour'd to Brine diſturbs it and then flies off, 


che fame be mix'd with Nitre diſſolv'd, it flies 
Nor and depurates the Nitre, if it be mix'd with 
alt Armoniac diſſolv'd, it alſo depurates it, but 
Ioes not diſturb the liquor; Vegetable Acids 
Inixt with Sea Salt, Salt Armoniac or Nitre, 
change only a little, neither if they are diſtill'd; 
WV :triol and Alum calcin'd to a dryneſs, they re- 
&:in a fixt and ſtrong Acid, and if calcin'd Vitri- 
pl be put to Salt and diſtill'd, you get a pure Spi- 
Fit of Salt, and at bottom there's a Sal mirabile 
lauberiz if Quickſilver be beaten with calcin'd 
Witriol, and mix'd with decrepitated Salt, di- 
will you get a Mercurius ſublimatus, which is only 
vitriolick Salt; Aqua Fortis may be got from 
om and calcin'd Vitriol mix'd with Nitre; if 
heſe two be mix'd with Salt, they make a Spirit 
f Salt, if with Nitre and Salt an Aqua Regia; 
{ Nitre and Colcothar be fus'd together, it 
nakes a vitriolated Nitre: Sea Salt calcin'd with 
olcothar makes a Sal mirabile Glauberi; hence 
ats mix d with Salts make always new Salts and 
4 appearances ariſe, which both pleaſe and 
oft. 


* 
1 Menſtrua do alſo produce new Menſtrua when 
0 md together, moreover the reduction of each 


1/ru4m to the utmoſt purity, and dividing 
em into their minute atoms, are what deſerye 
principal care of the Chymiſt; for example, I 
ant a pure vegetable Acid, take Verdigreaſe, 
ur on the ſtrongeſt Spirit of Vinegar twenty 
ms diſtill'd, digett em, ſtrain 'em, inſpiſſate 
u 1th a gentle Fire till a cruſt appears at 
b ſt 'em by to cryſtalliſe, pour off the li- 
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find, this is a way of getting the pure Cryftals 
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quor and take out the Cryſtals, inſpiſſate this 
liquor again, and take all the Cryſtals you can 


this attair ſucceeds only in Copper; this Vine. 
gar may be made with any ' fermented liquor; 
Zrwelfer thought by this he had got an Alcaheſ, 
but there is no end of new Menſtrua, the Sp. 
rit of Bread would hardly be believ'd to diffoive 
what it does, Tartarus regeneratus Will mix with 
pure Alcohol, which then is an alcaline and ful. 
3 Menſtruum, it diſſolves diſtilÞd Cib, 
pirit of Nitre ſaturated with Spirit of St 
Armoniac, we get a volatile Salt of Nitre; which 
may be a good Menſiruum, thus have Chymiſ 
ſpent their time in finding out theſe inventions 
And I recommend the fame to your further k. 
bour. | 
Tis my part to deſcend to ſome corollaries 
1. all theſe Menſtrua do require ſome Fire to 
aſſiſt their operation; 2. they muſt be made fluid; 
3. ſome act by attraction, and others have a pon 
of acting within themſelves, ſo Spirit of Nitr 
ſmokes, Spirit of Salt Armoniac is always in mv 
tion, which may be communicated from the Ar 
by this motion ſolutions often happen, whic 
would not otherwiſe have happen'd ; for examyl 
Chalk is not chang'd in the Fire, in Storms, 1 
the Air, in Water, in a Lixivium of Salt of Ta 
tar, but in Vinegar, and is diſſolv'd there; 4. th 
which will corrode our bodies, will not corro 
Sulphur or Wax, as appears in Oil of Vitrio 
5. Menſtrua can't diſſolve a great many bod 
unleſs they have firſt been diſſolv'd in anoti 
Menſtruum; fo Sulphurs is not diſſolv'd in Sp! 
of Wine without Salt of Tartar ; fo Silver 0 
ſolv'd in Spirit of Nitre, then digeſted in 2 Þ 
Alcali, then ſublim'd with Salt Armoniac, ) 


get a running Quickſilyer, Boyle, Himbef. 
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L beuus, which I have not yet experienc'd ; 6. ſome 
bodies diſſolve others, which you cou'd not have 
chought of; ſo Turpentine penetrates the body 
Ind makes the Urine ſmell like Violets, it allo 
E ::/lves Reſin, Gum Reſins, Copal, &c. and 
the Yolk of an Egg diſſolves it as well as other 
Gums, Oils and Reſins, Balſams, Manna, Ho- 
ney, Sugar, Sc. Helmont praiſes the white of an 
Egg diftil'd in preparing his medicated Mercury, 
and a white of an Egg boil'd to a hardneſs, and 
put into A Cellar, affords a liquor that ditiolves 
Myrrh; 7- tis dangerous to pronounce à priori, 
what is a Menſtruum, but experience mult guide us; 
fit Silver be boil'd with Cream of Tartar, it be- 
comes white, but with common Salt not at all ; 
g. nor mult a Chymiſt determine by any reaſons 
what has diſſolv'd a body, being ſo many reaſons 
for its diſſolution, which are hard to hit upon; 
9. all corroſion is relative between the matter cor- 
roding and the particular thing to be corroded, 
for example, Aqua Fortis corrodes Animals, Ve- 
getables and Foſſils, we can't therefore conclude 
that it will diſſolve Wax; 10. we cannot ſay that 
becauſe this Menſtruum is mild in reſpect of our 
bodies, it will be ſo in reſpect of others, ſo Oil is 
not hurtful to us, but it will diſſolve Sulphur and 
Wax, Wax takes out the colour from Coral, 
wich the Fire will not; hitherto nothing has 
been found to cure the Stone or a Cancer, how- 
fer we muſt not deſpair, for ſome time or other 
lieſe remedies may be found out; Spirit of Rye- 
bread has the power of diſſolving ſome Stones, 
ut does not hurt the human body, the Water 
nd a White of an Egg boil'd diſſolves many 
ings, but hurts not the eye; 11. Menſtrua do 
clange their objects and are chang'd themſelves, 
Water, Alcohol and Mercury are little chang'd, 
lt" mewhat; 12. tis an error to think that the 
1 more 
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more pure Menſtrua are made, the more thy 
will corrode, Lead is better diſſolv'd in Spirit j 
Nitre diluted, Iron in Oil of Vitriol diluts 
Alcohol coagulates the blood, but dilute, it d. 
ſolves, on the other hand they are ſometimes u. 
quir'd very pure, only Alcohol will diffolve d. 
ſtill'd Oils and Amber; 13. virtues are produc; 
anew, by theſe mixtures; a perſon may ti; 
ſome grains of Mercury, he may allo take fon, 
grains of Spirit of Salt, but ſublimate which i; 
made from theſe two is dangerous, ſo you my 
give 30 grains of crude Antimony to a Chil; 
you may alſo give the ſame of Nitre, but whe 
theſe two are mixt upon the Fire and detonz 
ted, they are made into a Crocus Metallorum, fi; 
grains of which wou'd kill a child; hence prec: 
Pitancy is to be avoided by Phyſicians and Ch. 
miſts, Medicines caſually hit upon mult be tried 
in very ſmall doſes; try and then truſt. 
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Of the univerſal Menſtruum or Alcaheſ. 


Whoever conſiders what is already ſaid, wil 
find that attraction and repulſion, except one 
few mechanical Affections are the cauſes of (v 
lutions, and every action depends upon a relatic 
between theſe two, and hitherto no one body] 
has been found capable of diſſolving every bv 
dy, and it appears to be impoſſible, homer 
Helmout ſaid Paracelſus poſſeſs'd ſuch a ſecret, which 
he call'd Alcaheſt, which wou'd be a great ble 
ſing to mankind and a greater treaſure than tit 
Philoſopher's Stone; fo thought Mr. Boyle, Wit 
with all his diligence cou'd neither find nor be 
lieve ſuch a thing; I ſhall ſet down the opt 
mon of authors on this head, which howeve 
they extracted from Helmont, for from Paract 
fas we meet with no ſuch thing, and as I " 
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ot the ſecret myſelf, I will give you what the 
thors fay of this thing. 
8 /, Paracelſus calls it Alcaheſt, he tells us tis 
heceſſary to know to prepare this Alcaheſt for the 
BT curing many diſeaſes of the liver, he mentions 
chis word but once in his own works, the reſt is 
all Helmont's. 
h, As for the Etymology, Paracelſus us d to 
vert words, he call'd Tartarus, Satrator; he 
calld Crocus, Aroph; and ſome ſay Alcabeſt is 
Alali eſt; ſome think 'tis from Saltzgeiſt, that is 
ba! Marine coagulated, ſome think *tis from Al- 
W 7c} or a pure Spirit. | 
zh, Thus far for conjecture : Let us now pro- 
ceed to ſynonimous terms; firſt, Helmont calls it 
Water, which he would not publiſh, but which 
E diſtill'd all Vegetables into a juice and threw the 
ſediment down to the bottom; he ſays, he dige- 
ſted it with Charcoal in an hermetically ſeal'd 
Clas; he calls it alſo a thick Water like the 
Water in the Maccahees, which was a continual 
Fire; he calls it a diffolving Water, and he alſo 
calls it /znzs- Agua, and ſays he had receiv'd a 
Jug, in which was the Ignis-Aqua; he calls it a 
Latex elſewhere reduc'd to the minuteſt atoms, 
and often calls it liquor, and ſays it diſſolves all 
bodies into Water, he calls it Ignis Gehennæ, all 
which ſignify that it was a liquid; he ſays he dif 
lolves Sand and makes a Salt of it; if this be Pa- 
racelſus's Ignis Gehenne, we may know what it 
is; he afterwards ſays that it is a Salt, that it has 
attain d the utmoſt ſubtilty, he calls it Ens pri- 
num of Salts, he calls it a circulated Salt in ſe- 
eral places, if then Helmont was ſincere, we may 
ind out this Menſtruum. 
4thly, But before we endeavour at this we will 
conſider its origin; he affirms that Earth will be 
elucd into Water by art, that this can't be done 
| without 
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without this Latex, and this is found out by Chy. 
miſtry, by a long and tedious preparation, ang 
that God Almighty is the only diſpenſer of th; 
Secret, that neither reading nor the thought oi 
Man could have invented it; there is, he fay, 
but one diſſolving Liquor that can reduce all thing 
to their firſt matter, Cc. 

5thly, Let us now ſee the virtues of this 
miraculous Secret, it has a power of diſſolving 
all things in nature, you may read him, 5. 4j. 
parag. 11. | 
 62hly, Let us conſider the manner how it works; 
he fays that its virtue is excited by fire; that it 
diſſolv'd Charcoal in three days by a gentle heat; 
that it chang'd every Oil and Spirit of Nitre in- 
to another ſhape ; that it chang'd Cedar cut in- 
to chips into a milky Liquor in a week; that it 
pulveriſes Mercury in a quarter of an hour, 
whoſe weight was not diminiſn'd: He fays, ſome- 
times cohobation is neceſſary to make it work, 
particularly on Gold; that at one diſtillation i 
diſſolves Stones; that by a ſecond degree of fire 
tis diftill'd, but does not aſcend with a balneum. 

7thly, Let us conſider its effects; namely, i 
changes every thing into one maſs, and that into 
a liquid: Quickſilver by it becomes fixt, othe! 
bodies become a Salt; Charcoal into two di. 
phanous Liquors ; Cedar milky, and then divides 
into two Oils, which Oil turns into a Salt miſc! 
ble with Water; a Stone taken out from the bot 
tom of the Schelde near Antwerp, it turn'd i 
two hours by diſtillation into a Salt that melted; 
that Mercury refuſes to be turn'd into a Salt; 
and theſe Salts after ſolution retain'd the ſeminil 
virtue of the ſimple body; by this diſſolvent 4 
things return'd to their ens primum, and en 
their proper virtues : He ſays it diſſolves all {ol 


things into their firſt matter; hence it mixes W! 
| a 


0 NR __ 
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In the humours of our body, paſſes through all 


its veſſels, and exerciſes its power where-ever it 
aſſes; it leaves this matter ſo diffoly'd, and is 
ſeparated from it, but neither encreaſes nor dimi- 
vines the ſubſtance; hence it acts not by con- 
creting with the body chang'd, nor melts it as 


W \\atcr does Snow; hence this Menſtruum does not 


alt by attraction or repulſion, but only by a cer- 
tain mechanical power, contrary to all other things 


gare fire; and, diy, it preſerves its own virtue, 
and deſtroys the poiſon of others: He ſays, that 


every body is chang'd into an actual Salt, which 
js equal in weight to the body from whence it is 
made, and that Salt often cohobated with this 
circulated Salt, is chang'd into Liquor; fo Sand 
is chang'd into Liquor: He fays he knows a Wa- 
ter that changes all vegetables into juices that 
hare no dregs, which being diſtill'd with Alcali's 
becomes Water; that the Charcoal it diſſolves 
turns into Water like Rain, and then it makes all 
things ſo volatile that they fly off and leave the 
Alcaheſt at bottom. 

Sthh, What is wonderful is, that it changes 
all bodies, itſelf being not chang'd, and in this it 
rclembles fire, which acts without being re- acted 
upon ; after corroſion of Charcoal, it is at bot- 
tom as before; it knows not how to dye, tis 
lngle and joins in with no body. It agrees with 
Helmont's deſcription of it, viz. That Salt of bo- 
dies being often cohobated with Paracel/as's Sal 
Circulatum, turns into Water, and this Alcaheſt 
is ſaid to have the virtues of the Ens Salium 
He calls it the moſt fortunate Salt, when pure, 
becauſe it paſſes through all, being unchang'd it 
elf; it acts wonderfully on Oil and Spirit of 
Wine; it reduces bodies to its own Liquor, and 
with it the Ludus may be prepar d. 


But 
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But Paracelſus has a greater diſſolvent than the 
Salt ſpoke of, and calls it The Mother of the gal 
of Mercury: He acknowledges Fire and celeſtia 
Life, and a eeleſtial quinteſſence in Quickſiver; 
when theſe two are united, we can have a Meral. 
rial Water. — V. Archidox X. c. 6. he ſays, x 
Gold is not chang'd by being corroded, but may 
be reviv'd, ſo nor Mercury which is Water, with 
this Salt which is Water : The internal Mercury 
of Metals, he ſays, free from all Sulphur, is in- 


diſſolvably connected, and obitinately refuſes al | 


diviſion, c. — I have found Mercury adequate 
to Water, for it contains no Earth, but is the 
Son of Water: — Lhe fire does not change it, 
whether it flies off or remains on the fire: — It 
is homogeneal in its parts: It is indeſtrultile in 
its elements: — It is like the Ens Metallicum of 
Metals, -— ſimple, — not a conſtituent: — It is 
only chang'd by its like. Behold, my Hearers, 
the hiſtory of Paracelſus and Helmont's Alcaheſt; 
you ſee nothing from Urine can be this Menſiru- 
4m, nor any thing of Tartar, nor Phoſphorus, nor 
Glauber's fixt Salt of Nitre, nor Zwelfer's Spirit 
of Vinegar, nor Rolfincius's Salt of Tartar and 
Vinegar of Antimony, which is only a Tartaru 
Vitriolatus, nor Tartarus Tartariſatus of Vinegat 
and Sal Tartar; and from Salt of Tartar with 
ſour Whey we only get a Tartarus Tartariſatus, 
I am of the opinion of Faber in the Eph. Gern. 
Anno. 8. where he ſays, that Alcaheſt is a met 
curial Spirit; that theſe two are made one; that 
it is indeſtructile tho? it deſtroys all; 'tis the true 
Mercury of the Philoſophers; 'tis a milky but- 
tery Liquor, penetrating and diffolving all; tis 
ſimple and compound, the ſimple is made of a 
metallick Acid, the compound of this metallick 
Acid and the Salt of Animals and Vegetables; 
the Alcaheſt or Mercury of the Philoſophers; 
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is mere Fire, unchangeable itſelf and deſtroys 
A ocher things: Becher thinks the ſame, he fays 
jn Sea-Salt is contain'd the Alcaheſt, which how- 
lerer ditfers from the Mercury of the Philoſo- 
ohers; he thinks that Mercury is a ſulphureous 
Metal, and that its fluidity depends upon its ar- 
Enical Sulphur; this is a ſubtile ſpeculation, and 
I with he had demonſtrated it: He tells us, that 
4 pure Silver difloly'd in Spirit of Nitre and preci- 
i pirated by Spirit of Salt becomes volatile, and 
© dilpos'd to part with its Mercury, therefore Sea 
Galt can convert the pureſt Metals into Mercury; 
if you ask my opinion what it is, I fay that Hel- 
Von, having complain'd that he had loft the bot- 
ile, he could not therefore try many experiments 
upon it; and Paraceiſus does not boaſt of ſuch 
great things from his diſſolvent, for the reſt, if 
you treat Mercury and Sea-Salt chymically, you 
vil not loſe your labour, but for the Alcaheſt, I 
now not what to ſay of it. (1) 
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Of the Chymical Veſſels and Inſtruments. 


By Veſſels they underſtand thoſe hollow bodies 
that contain things to be chymically treated, and 
by inſtruments I underſtand (ny) thoſe things 
which apply the materials to theſe Veſſels; theſe 
chymical Velſels muſt be able to ſuſtain the Fire 
and not be chang'd, we call theſe containing Veſ- 
els, thoſe which receive the liquors we call reci- 
pients, 

The matter of theſe Veſſels in either of Wood, 
nich contains Salts, to be ſkut up, or of Glaſs 


(1) Why are ſuch devious pains taken to prove the Phi- 
olophers old Maxim, viz. De non a>parentibus © non exiſ- 
LRU eadem eff ratio. 

n) See Comentus's Janna Linguar:m, Cap, 86. p. 814. 
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which are not apt to ſpoil any thing put in; 
them, and are to be made ule of, when the Pin 
is not to be very ſtrong, the white Glaſs is apt n 
crack, but the green will bear 600® of heat; I wi 
Helmont had told us his ſecret for cooling of Gl; 
the third is of Metal, and before all, Iron is th; 
molt preferable, the next are earthen Ware fg 
Heſs and elſewhere, they bear a ſtrong Fire, ye 
they are apt to let ſpirits thro' their pores ; tho 
{piral Tubes for diſtilling of Vinegars are hex 
made of Tin, the heads are beſt made of Gly f 
theſe earthen Veſſels muſt be coated Where! 
great Fire is requir'd, theſe earthen Veſſels 2 
often made in the Indies, and purcelane Veſſz 
are beſt to hold acid Spirits; as for the figure g 
Veſſels, thoſe glaſs Veſſels which are for hold 
volatile liquors, ſhould have long cylindrigy 
Necks with glaſs ſtoppers, very cloſe and well f: 
ted. Thoſe Veſſels, which are for dropping |: 
quors into, ſhould be Jug faſhion, with a-cylindric 
neck, with a broad margin in one place a lit 
hollow, a Stopper of Cork or Wax if they be ac 
Spirits; ſee the Figure; we ſhall now treat 
Veſſels that are to contain, and thoſe that are t 
receive bodies; 1. Crucibles are of a conical F. 
gure, theſe Veſſels if they are low and broad, ti 
volatile matter flies off the caſter, when a volati 
matter is to be ſeparated from a fixt one; tl 
Veſſels are of three forts, Cylindrical, Conia 
with the baſe upwards or the apex upward: 
the cylindrical ones dilfer only as to height, the 
ihould be high to ſeparate the leſs volatile fro 
the fixt; and when Venels from a narrow bottal 
become more expanded, as in Hemiſphere 
then every point of the baſe ſuſtains the 1ncun 
bent column of liquor, whoſe altitude is tai 
from that point, to the point of the furiac 
Which is a perpendicular from that 2 *. 

or! 


„ A Wu, 7 


Horizon (1). Hence tis plain the columns are 
ſhorter the nearer they are to the ſur face; hence a 
broad figure helps the elevation, and makes it 
more expedite 3 hence we have the idea of a 
retort, tis a hollow ſphere ending in a cylindri- 
cal neck, whoſe upper horizontal line is a tangent 
do that ſphere at top; (o) the lower line of its 
neck is a diameter of the ſame ſphere parallel 
to that tangent, wherefore ſuch a Veſſel eaſily 
paſſes from the retort into this cylindrical open- 


ing, and ſo into the recipient, ſuch a Veſſel is fit 


bor parting very fixt from the moſt fixt, as acid 


Spirits; the next of theſe retorts are bent, the 
liquors may drop down, but in ſuch tedious di- 
ſtilations where bodies reſiſted the aſcent, T made 
cylindrical Veſſels, as in the table; and inſtead 
of retorts for diſtilling Oil of Vitriol, I have 
made uſe of Jugs as the moſt ſecure, as you 
may ſee in the figure; the rule then is, the more 
dificult things are to be diſtill'd, the more 
convenient the figure ſhou'd be, of the receiving 
Veſſels; ſuch are the Clave of the Germans and 
Dutch call'd cucurbits, and formerly urinals, in 
theſe liquors are let back again; then the length 
of thele Veſſels is to be conſider'd, the higher 
they are, the more difficult will the ſublimation 
be; the ſpeculation of theſe three things has given 
ike to a new invention of making Alcohol at an 
ealy expence, viz. a Cone is made of Tin, its 
baſe ſix inches in diameter, its vertex of one inch 
diameter, its height four feet, with a tube de- 


ſending into another cy lindrical ſpiral: tube, call d 


(n) That is, in Engliſh, the Surface is not fo deep as the 
Bottom, or is higher than the Bottom. ä 

(0) This is Notum per ignotius; for every body knows what 
iRetort is, but few his Explication, 
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a ſerpent, this is call'd a matraſs, and which i; 
very convenient inſtrument for diſtillation and q; 
geſtion, but are apt to crack: the figure of reciph, 
ents is either Spheroidal or Spherical, they Ought 
to be large and well cemented; fee the ta] 
Retorts and recipients would ſerve for all yj. 
unleſs more Volatiles are to be ſeparated fim 
leſs Volatiles; and here alembicks are require 
ſometimes we muſt cohobate, that is rediſtl. 
for this purpoſe Chymiſts invented a Pell 
but as ſuch Veſſels are not eaſy to be had, ty 
glaſs Viols will ſerve the turn well united, hy 
they are not to be join'd till the body is warm{ 
leaſt the included Air by its expreſſion {hou 
crack the Glaſſes. 


Of LUTES. 


Are Glues for hindring the Air to enter or Li 
quors to paſs out; A Late for watry liquors, iz 
powder Linſeeds, out of which the Oil has ben 
expreſs'd, and mix it with the White of an Egg, 
this ſerves for cloſing the Veſſels and for crack 
and a Paſte made of this and Water, is a Lute 
for Brandy Spirits and volatile ones. 

But this does not ſuffice for acid Spirits, the 
a bladder ſufter'd to lie in Water till it grows 
viſcous in a good Lute, but for the acid Spirit dl 
Foſſils, the Lute call'd Sapientia is fitteſt, and 
tis made of Colcothar, boil'd in Water till it l 
ſes all its Salts, mixt with equal parts of Quick 
lime and the White of an Egg; when *tis di 
it grows as hard as a Stone, or potters Earth ant 
Sand finely pouder'd and made into a maſs wit 
Water till it does not ſtick any longer to you 
fingers, to which add common Lime 3, and mak 


a paſte. 
P Th 
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The coating for Veſſels is covering them all 
Ver ſo as that the coating is between the Fire 
and the Veſſel, this is neceſſary for glaſs Veſſels, 
Itne beſt of which is made as before with Porter's 
(av, Sand and Lime Plaiſter: And this is call'd 


W101 cation. 
Of FURNACES. 


I ſhall now deſcend to furnaces, on which af- 
W fic you may conſult Agricola and Glauber; a 
W Furnace is a machine to contain the Veſſels 
and to apply Fire to them; hence in a Furnace 
the requiſites are a Fire, and proper Pabulum a- 
long with a Chimney, an Air- place, and a Door, 
chen care muſt be taken that the Fire be directed 
to the body to be wrought upon; 3. to keep the 
Fire equable, the leaſt expenſive are the beſt, 
W the firſt condition is that the Fire being kindled 
may fall directly upon the body to be chang'd ; 
W which is obtain'd by the figure of it. 2. That the 


z. That the Fire be continu'd with an equal 
ſtandard, for were the degree not to be determin'd 
we ſhould have confuſion: Hence firſt we muſt 
think of the quantity of Fire; next of the Pa- 
bulum 3 z. of the degree menſurable by a Thermo- 
meter; 4. of the eaſy acceſs of the Air and all its 
properties, as Gravity, Humidity, Heat, Cc. 5. 
of the manner of its exit; hence broad Chimneys 
are the worſt; now I ſhall deſcribe to you the 
uterent Furnaces; the firſt is call'd the ſtudents 
Furnace, the ſecond is for diſtilling from fend. 
the third is the Balneum Marie, the fourth +5 


O) See Commenias, C. £6. Par. $16, 


Tom. I * Acids, 


Fire be made of the leaſt conſumable Materials; 


or an open Fire, the fifth is for diſtilling of 
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Acids, and the laſt for Metals: As for the Pu. 
nace for the Alembic and the Serpent and R. 
frigeratory, 'tis known by every body: And thy 
J have put an end to the firſt part of our Chy: 
mical Inſtitutions. ( 


(q) N. B. We have forbore to follow the Profeſſor in his 
deſcriptions of the Furnaces, becauſe they are ſufficiently i 
Iuſtrated amongſt the Figures and the Explications of them: 
and this we do to avoid nauſeous repetitions fo diſagrecable y 
Men of Senſe : Deſcriptions themſelves are lame, ſeeing jy 
forms beſt. Among his Furnaces. he ſays nothing of th 
As hanor, for which fee Le Febyre and others; this is an 4s 
bick or Hebrew word, from Y, Fornax. 


The END of the firft Part. 
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